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J&L mills are at peak production and every effort is being exerted to adequately serve our customers. 


JONES & LAUGHLIN STEEL CORPORATION 


AMERICAN IRON AND STEEL WoRKS « PITTSBURGH, PENNSYLVANIA 


MASTERCRAFT SPRING WIRE 
ELECTROMATIC OIL-TEMPERED SPRING WIRE 
COLD HEADING WIRE BRIGHT BASIC WIRE 





WITH THE 


you are using? 


Our aim in this national de- 
fense emergency is to help 
our customers get the most 
out-put from the J&L manu- 
facturers’ wire they use. This 
means that our metallurgists 
are constantly on the go, 
practically living in custom- 
ers’ plants, helping with their 
problems, making sugges- 
tions, assisting them in every 
way possible to get maximum 
yield from their operations. 

By doing this we believe we 
help in a measure to spread 
the facilities and services of 
our own mills, even though 
they are now in production to 
the hilt. 

We do know from experi- 
ence that by cooperating with 
your sources of supply greater 
yield and greater satisfaction 
is the result all the way around. 
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/ Wire Com- iy 
| pany bright anneals (LIS 


e a 
Recently completed installa- 
fi als wire for ma ny tion > 2 ~secetal "mad 6 
Bases at Wire Com- 


pany, Branford, Conn., com- 
pletely engineered by the Lee 


pu rposes Wilson Engineering Company. 


ee ed 











) 5 A. 4 } ' *The Wilson Annealing 
4 | Unit is covered by Pat- 
ly , ents Numbers 1952402, 
a‘ 4 4 i ; 2068477, 2078356, 2081612. 
’ ; 2089843, and other pat- 
ents pending. 





The annealing 
charge is 
finished. 


With typical thoroughness Billy Hitchcock Temperature control pi 
planned an entirely new annealing depart- een 
ment in an entirely new annealing building, aaa we a 
with the most modern equipment available. 
Today this new unit, which expanded the 
annealing capacity, is operating more than 


/ * 50% on defense production. 











An Exclusive Development of 
AIT.S¢ “INEERT] 
AR Y* 4 


1370 Blount Street € Os (5°71 (00 le PE @) ob Le) 
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DEFENSE ... fr die Rooms! 


With mill production stepped up to present 
day peaks, abnormal loads on die room serv- 
ice facilities are not uncommon. Under such 
conditions it is often found that the number of 
dies being returned for re-servicing exceeds 
the output of the die room and a “jam” soon 


occurs that delays production. 


Since in most mills a considerable period of 
years has passed since the original installa- 
ation of a special die room system for han- 
dling carbide dies, a review of present carbide 


die service technique and handling methods 
often provides immediate relief for over- 
loaded die rooms. In one recent case a review 
of this kind made it possible to quickly 
eliminate the “‘line-up”’ at the die window, 
build up substantial inventories of re-serviced 
dies in the main die rack, and eliminate all 
hurried, improvised servicing formerly neces- 


sary just to keep the mill running. 


Our Carboloy Die-Service men will be glad to 
assist your die room men in this activity too. 


CARBOLOY COMPANY, INC., DETROIT, MICHIGAN 


CHICAGO - CLEVELAND - NEWARK 
Authorized Distributors: Canadian G 





- LOS ANGELES - 
I Electric Co., Ltd., Toronto, Canada ~- 


PITTSBURGH - PHILADELPHIA - WORCESTER, MASS. 
Hartley Wire Die Co., Thomaston, Conn. 


VISIT BOOTH E-34, NATIONAL METAL EXPOSITION, OCT. 20-24, PHILADELPHIA 
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Farrel Rolling Mills are built in a wide range 
ot sizes, designed for any specific purpose. 
Above is shown a 16” x16” Two-High Mill 
designed especially for rolling copper nickel 
alloys. 





We are prepared to design and install com- 
plete rod miils from furnace to coilers for any 
required output. Illustrated above are two 
20” x 60” Three-High Breaking Down and 
Roughing Mills with feed table and repeater. 





Farrel Constant Tension Reels are made in 
several types to fit specific requirements. [I- 
lustrated is a reel with jaw-type wrapper, 
stripper and up-ender installed on a_ brass 
finishing mill. 





Farrel Gear Drives are made in any size and 
a variety of types. Shown above is a Double 
Reduction Gear Unit with integral 44” Pinion 
Stand for 40” x 168” Reversing Mill. 


Farrel Rolling Mill Equipment 


Rolls—Rolling Mills—Rod Mill Tables 
and Manipulating Equipment—Univer- 
sal Mill Spindles — Rod Coilers — Lead 
Presses for Pipe or Rod—Roll Grinding 
Machines—Roll Calipers—Gears — Mill 
Pinions — Pinion Stands — Gear Drives 
of any capacity—Flexible Couplings. 
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The machines illustrated are typical of Farrel Produc- 
tion Units for Rolling Mills built to meet today’s 
urgent demand for sustained high production with 
uniform precision. Farrel Production Units have 
many improved features of design and construction 
which lead to higher operating efficiency, increased 
output, lower power consumption, minimum labor and 
maintenance costs and improved quality products. 
Farrel Cold Strip Mills are designed for high precision 
rolling of brass, copper, aluminum, duralumin and 
other non-ferrous metals and alloys. They are rug- 
gedly built to take heavy passes at high speed and to 
do it continuously. 

Farrel Rod Mills are designed especially to cut power 
costs and labor handling, to permit the rolling of a 
diversified product of high quality and to give 
sustained high output with minimum scrap. 

Farrel Constant Tension Reels are designed to im- 
prove strip quality, increase mill output and reduce 
rolling cost. They provide constant tension under 
positive control from empty to full reel, keep the metal 
flat and straight and maintain uniform gauge. 

Farrel Drives and Pinion Stands are precision built for 
smooth, quiet operation and designed to withstand 
the stresses, shocks and wear incident to the high 
speeds and heavy loads of modern mill practice. 

Farrel Rolling Mill Equipment is designed and built to 
fit individual conditions of operation, and experienced 
engineers are available for consultation to assist in 
working out effective applications to special produc- 
tion requirements. 


FARREL PRODUCTION UNITS 
for ROLLING MILLS . . combine 


Built-in Skill and Ruggedness for 
Sustained High Output with Precision 





Typical of the modern features built into Farrel Rolling Mills is this 
20” x 32” Two-High Cold Strip Mill designed for high precision rolling of 
non-ferrous metals, with heavy passes and high speed for maximum output. 













FARREL-BIRMINGHAM COMPANY, Inc. 


ANSONIA, CONN. 


New York @ Buffalo @ Pittsburgh @ Akron @ Chicago @ Los Angeles 
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Local Stocks 


In over 150 cities Norton distributors have grind- 
ing wheels on their shelves—service of stock wheels 
for the defense industries. Backing the distributor 
stocks are Norton branch warehouses in five indus- 
trial centers. Back of them are the immense stock 
rooms at Worcester and a factory organization 
geared to meet abnormal needs. 


Field Staff 


Over 1800 distributors’ representatives, codperating 
with Norton field engineers and factory specialists, 
are ready to give you engineering service—can be 
especially helpful on your many grinding problems 
as you change from the production of regular 
products to defense products. A wealth of data on 
grinding in the defense industries has been compiled 
at Worcester—sent in by the field men everywhere 
for mutual use. 





Trained Scientists 


When some new defense product or ma- 
terial brings an entirely new grinding 
problem the Norton research laboratories 
are ready to help find the answer. A staff 
of over 50 trained scientists and technicians 


is constantly at work in well equipped 
laboratories that occupy over 45,000 square 
feet of floor space. 


NORTON COMPANY, WORCESTER, MASS. 
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FIDELITY Wire Spooling Machines 
---from Reels or Coils 
---to Sticks or Spools 


Precision winding at high speed, with unvarying weight and even lay of 

; wire on spool or stick—these are outstanding advantages of FIDELITY 
Above: FIDELITY Spooling Machine with Wire Spooling Machines. They are quickly adjusted to required length, 
new hydraulic control to wind wire on flat or thickness or spacing—simple to operate, minimum labor attention and 
square sticks from brake-controlled reels. low horsepower 
Below: FIDELITY Screw Traverse Machine P é : ‘ Te 
winds wire on conventional type wooden or Write for illustrated folder describing four types 
metallic spools. of standard machines and operating specifications. 
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FIDELITY MACHINE COMPANY 


3909-19 Frankford Ave., Philadelphia, Pa. 
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otograph by Courtesy of Western Electric Co., Inc. 





THE STEVENS METAL PrRopuctTs Co. 


r L oe S So -H O 


MANUFACTURERS OF LOW-TARE 
STEEL REELS AND FLANGED 
STEEL DRUMS FOR REELS... 


Manufactured under License Arrangements with Western Electric Co., Inc. 














These high speed machines are available in several sizes 
and can be had with either a coiling block or spooler. 
The spooler may be an attachment or a separate floor- 
type device, such as shown. This is the No. 4 machine 
with belt-type cradle spooler. It is driven by a direct- 
coupled motor (not shown), has 13 dies and capacity for 
drawing copper from 14" maximum starting size down 
to a finishing size of from No. 10 to No. 18 B. & S. gage. 
The dies and the hardened steel drawing rolls are enclosed 


»4 by a rolling steel curtain to confine the splash of the 





drawing lubricant. 


WATERBURY - FARREL 
FOUNDRY & MACHINE COMPANY 


Waterbury, Connecticut, U.S.A. 


PRICES SHICAGS meee VEL AND NEWARK, N. J 
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Lashing 
lead cables 


Because of its heavier protective 
coating, bethanized wire is being 
used by a large telephone com- 
pany to lash lead carrier cables 
to the messenger strand. 


Tue applications of bethanized wire are limited 
only by the imagination and eye to profit of its many 
users. Every day this electrolytically zinc-coated wire 
turns up in new applications, takes over new and 
tougher jobs, gives an amazing account of itself. 

Bethanized wire can handle unusual jobs because it 
is zinc-coated by a special electrolytic process. The zinc 
coating is 99.9+- per cent pure, uniform both along and 
around the wire, and as ductile as gold leaf. Bethanized 
wire can be coiled, twisted, bent or drawn through dies 
without impairing the coating. Equally important, any 
desired weight of zinc within practical limits can be 
applied by the bethanizing process. 

Why not investigate and test this special zinc-coated 
wire yourself? It is ideally suited for use in woven 





Lifting windows 


Long, open helicals of betha- 
nized spring wire are now being 
used instead of weighted sash 
cord to facilitate the raising and 
lowering of windows. 





Taking the baby 
for a ride 


Being both attractive in appear- 

ance and unusually corrosion-re- 

sistant, bethanized wire has been 

widely adopted for use as 

spokes in baby carriage 
wheels, 





wire fabric, conveyor belting, pump chain, pail handles, 
automotive parts, twisted brush handles and scores of 
other products. 





BETHANIZED 
WIRE 














BETHLEHEM STEEL COMPANY 
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ase-IN WIRE HANDLING 


Custom Built — For Production Work 


* Here is a welding rod hopper custom designed to meet your 
production requirement. Simplicity of set-up and operating 
ease make the MOSLO AUTOMATIC WIRE FEEDER the 
foremost machine of its kind. 


Compare these outstanding features: 
Heavy Duty Construction Large Capacity Hopper — 
Quick and Easy Adjustments — Variable Speed Motor 
Drive—Extremely Critical Specifications—Economical 
To Operate 





MOSLO AUTOMATIC WIRE FEEDERS are scientifically 
engineered to incorporate these important features and 
many more. Leaders in the field who purchased units are 
reordering for their entire requirements. This is real proof 
of achievement. 


Simplify your wire handling problems — investigate the 
MOSLO-WAY — today. 








Only One Man Operates “‘Shiftweight”’ 


7 ee “ * * ht” 
Now more than ever the man saving Shiftweig 
Counterbalanced Tilting Wire Reel proves its a 
fectivencss, because it actually reduces the wor 
of two men to a simplified, easy job for one man. 


i i i i d com- 
“Shiftweight” is of sturdy construction an 
Bees girtr: A unique braking system enables 
you to pull wire without snags or snarls. 


“Shiftweight” comes in two sizes; the Senior 
amine ~~ of wire or rod up to 300#, the 
Junior handles a coil of wire or rod up to 175+. 


Your best bet for fast, easy wire handling is 
“Shiftweight” 
Look for Announcement on Our 
Companion Machine j 
New Moslo Welding Rod Brushing Machine 








WRITE FOR FREE BOOKLETS TO 


“Shifeweight” REELS TAKE YOUR WIRE ~ 4 “LET'S TALK ABOUT RESULTS 
HANDLING COSTS OUT OF THE RED 


MOSLO MACHINERY, INC. 


4518 SUPERIOR AVENUE CLEVELAND, OHIO 
540 i : 
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@ For nearly a generation the Continental wire 
plant has been producing high quality wire from 
open hearth steel. This wire has been steadily de- 
veloped in quality and in range of specifications. 
Continental SUPERIOR WIRE is produced in a wide 
range of shapes and finishes and in sizes from fine 
34 gauge to %-inch. Multiply the number of sizes 
by the number of shapes, tempers and finishes in 
which this wire can be supplied and you get some 
idea of the infinite variety of specifications avail- 
able in CONTINENTAL SUPERIOR WIRE. 


CONTINENTAL STEEL CORPORATION, Kokomo, Indiana 


Plants at Canton, Indianapolis and Kokomo 


The Continental Superior 
label on manufacturers’ wire 
is an assurance of quality 
and uniformity. It means 
that every step in the mak- 
ing of that wire from the 
charging of the open hearth 
furnaces to the final inspec- 
tion of the wire has been 
under the supervision of 
metallurgists and trained 
men who are experts in this 
branch of steel making. 


‘CONTINENT 
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STEEL CORPORATION 


SHEETS: Black, Galvanized, Copperior, Hot and 
Cold Rolled, Special Coated, Long Terne, etc. 


WIRE: Bright Basic, Annealed, KONIK, Cop- 
pered, Tinned, Special Manufacturer's, etc. 













——— 





* | TAKE PART IN * 


: THE METAL INDUSTRY’S ; 
BIGGEST DEFENSE MANEUVERS! 


x PHILADELPHIA, OCTOBER 20-24  * 
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The entire metal industry is pooling its knowledge 
of defense production and conservation at the 1941 
Metal Congress & Exposition in Philadelphia, 
October 20-24. 

Under direct request of many manufacturers a 
comprehensive program of group meetings on 
Defense Problems, Conservation and Substitution 
has been prepared. These group meetings are not 
to be of the ordinary round-table type where every- 
thing is left to chance but are to be well-planned 
presentations. 

A representative will present at each meeting the 
latest information on the scarce materials involved 
in the clinic and the status of substitute materials, 
also indicating how industry can assist in and adjust 
itself to the present shortages. Since meetings will 
be “off-the-record” men of industry will be free to 
discuss actual production problems and quote ex- 
amples. 

Subjects to be discussed include alloy steels, 
stainless, molybdenum, tool steels . . . alloy cast- 
ings ... bearing metals ... shells . . . aluminum 








- magnesium... copper... 
als ... priorities, etc. 

In addition to these afternoon and evening clinic 
meetings, more than 80 technical papers will be pre- 
sented at regular annual meetings of the four 
technical societies who cooperate in the Metal 
Congress. 

And—at the Metal Exposition—the exhibits of 300 
leading manufacturers in the metal industry (largest 
show ever held) will feature the latest, most modern 
materials, equipment, and processes for speeding 
production. 

Don’t miss the opportunity of hearing the nation’s 
leading defense experts in Philadelphia—your 
defense job demands representation at the Metal 
Congress & Exposition! 

COOPERATING SOCIETIES 


American Welding Society. Wire Association. American 
Society for Metals. Iron & Steel Division and Institute of Metals 
Division, American Institute of Mining & Metallurgical Engineers. 


Address: W. H. Eisenman, Secretary, American 
Society for Metals, 7319 Euclid Ave., Cleveland, O. 


inspection of met- 
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AMERICAN 
SOCIETY 
FOR METALS 
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“STANDARD” TURKS HEADS 


THE FASTEST AND MOST ECONOMICAL METHOD OF:— 








The Power Driven Plain 
Type Turks Head used for 
forming special shapes — 
with formed rolls—and 
for embossing designs on 
special shapes. 





l FORMING SPECIAL SHAPES 
FROM ROUND WIRE..... 














1) EMBOSSING DESIGNS AND 
4 TRADEMARKING....... 


“Standard” Turks Heads, or adjustable draw 
plates, efficiently replace solid dies in reducing 
and forming wire from the round to rectangu- 
lar and special shapes. 


Available with friction rolls for light stock 
and short runs; with power driven rolls for 
higher rate of production, eliminating the need 
for a bull block or draw bench for moving the 
wire through the draw plates. 


Rolled finished surfaces, characteristic of 
Turks Heads, are superior to solid die formed 
surfaces. Adjustment includes the forming of 
corners — sharp to well rounded. 


The Power Driven Univer- 
sal Type — with flat rolls 
only — is used for convert- 
ing round wire into rec- 
tangular shapes, allowing 
for a wide variation in sec- 
tion size. 


Write, stating vour re- 
quirements (shape, stock, 
production, etc.) and we 
shall be glad to send spe- 
cific recommendations, in- 
cluding price and delivery. 





IT’S S TA N DA R D PRACTICE 


MACHINERY COMPANY 
PROVIDENCE, RHODE ISLAND 
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WIR 


for Practically All Purposes 
and Requirements 








IRON-STEEL—ALLOY-—-LOW CARBON—HIGH CARBON 


SHAPES 
Square - Keystone - Flat 
Round - Half Round - Special 

Shapes - Straightened 
and Cut 


STOCK 


High Carbon - Low Carbon 
Alloy 


Tempered and Untempered 


Liquor Finish - Bright 





FINISHES 


Galvanized - Coppered 
Enameled All Colors 
Annealed - Tinned 

Oil Tempered 














Belt Hooks 
Binding - Bonnets 
Bookbinders 
Brooms - Brushes 
Clips - Cotter Pins 
Crimping 
Cushion Springs 


FOR 


Florist - Glass Wire 
Grape Tying 
Hair Pins - Heddles 
Hook and Eyes 
Link Fabrics 
Lock Washers 


Mattresses 
Picture Cord - Pins 
Rock Fasteners 
Special Springs 
Ropes - Stapling 
Stone Wire 
Tags - Weaving 











+ + + 





WELDING WIRE RODS AND COILS—Sizes, '2” to No. 40 WM Gauge (.007)—All Finishes 
e FLY SCREEN WIRE CLOTH e GALVANIZED HARDWARE CLOTH e 








+ + + 








FLAT COLD ROLLED 





The Seneca Wire & Mfg. Company 


Representatives and Warehouses in principal cities. 


STRIP STEEL 


Highest Quality and Service Guaranteed 


oe 


Established 1905 


Fostoria, Ohio 
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ECONOMIZE ON ZINC 


with 


VIEW ANI ENE 
PROCESS — 
for Electro-Galvanizing Wire 














me ie 
Sige 





Even the lightest coatings are uniformly 
distributed on the wire surface. Control of 
"’ coating thickness is exact. You can save on 

zinc, produce more perfect coatings, make 

more profit with Meaker Process for Electro-Galvanizing Wire. 


"A proven success by every test” 





WE INVITE YOUR INQUIRY 


The he EA 4 & & Company 


1635 South 55th Avenue, Chicago — 
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Loading bags and box- 
cars with Bell - Mine 
Pulverized Lime at 
Bellefonte. 


Plant loadings in steel 
barrels have been elim- 
inated under priority 


rulings. 


BELL- MINE 


Rotary Kiln 


PULVERIZED LIME 
For Wire Drawing 








At the Hotel Philadelphian, 
Phila., Pa., headquarters 
for the 1941 meeting and 
exhibition of the Wire 
Association, October 20th 
to 24th, consult our Mr. R. L. 


oa Hamaker for information 
KR, or quotation. 
Aa TPN 











BELLEFONTE DIVISION 


Philadelphia, Pa. Bellefonte, Pa. New York, N. Y. 
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CARL MAYER 


Suditiol OVENS, FURNACES: -- ROD BAKERS 















At Steel Company of Canada’s i = i= or no wooed 0 et { lt sy t | 4 { | 

plant at Hamilton, Ont. The per- PATENT NOS. 
formance of _ first installation, neat eaiewuie 
shown above, resulted in second ee A. 2235559 
order from same plant. These HI- Canada 396144 
SPEED Rod Bakers are selling Canada 465969 


themselves by much faster baking Other patent ~ 
time and up to 50% saving in fuel efaims allowed WELDING ROD.OVENS 
— through exclusive patented fea- and pending. Carl-Mayer Welding Rod Oven as built for the Page Steel & Wire Co. and The 


tures. Hollup Corp., for drying coated welding rods, using the “Mayer” Recirculating 
Gas Fired Air Heater Principle and rod transfer systems (patents pending). 





@ The accumulation of outstanding engineering achievements 
—for more than 20 years—has built a wide spread reputation 
for Carl-Mayer Creative Engineering. 


Carl-Mayer Ovens are ultra modern in design and equipped with 
the most scientifically created heating systems—for faster 
baking, better baking and lowest fuel cost. Ask any concern 
who uses them. 


Write for Oven and Furnace Bulletin 241 


WIRE BAKERS THE CARL-MAYER CORPORATION 
Camere Cannel Babes wt the 3030 Euclid Ave., Cleveland, Ohio 


Pittsburgh Sieel Tool Co. These 
bakers have the same efficient heat- 
ing system as applied to our HI- 
SPEED Rod Bakers. 











A Few Garl-Mayer 
Customers: 


Allegheny Ludlum Steel Co. 


INDUSTRIAL 
FURNACES 


For stress relief, drawing, 





tempering and heat treating Atlantic Wire Co. 
a variety of products. Tem- Atlas Steel Co. 
peratures at 1300 F. Uni- Johnson & Nephew, Ltd. 
er ok F. ee Pittsburgh Tool Steel Wire Co. 
at Timken, Ford Motor, ; 
Hyatt, Bridgeport Brass, Reliance Mfg. Co. 
Heywood Wakefield, Alum- Steel Co. of Canada 
= inum Co. of America, Amer- Wickwire Spencer Steel Co. 


ican Magnesium Corp., and 
other outstanding concerns. 


October, 1941 547 
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wogel, sete! YwSeu o/ bem) Are You Coming 
FS, ND cr! Ae Gree, ° ‘ 

i geri ae °*| To Philadelphia 
| October 20-24, 1941 


To Attend 
a The Eleventh Annual Convention 
of the 


Wire Association? 
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Technical Papers Will Be Preprinted in the October, 1941 Issue 
of Wire and Wire Products - 


+ + + 


The Discussions and the Mordica Memorial Lecture Will Be Printed in the January, 1942 
Issue of Wire and Wire Products 


The Program Will Include Research Papers On: 


“The Effects Of Microstructure on the Galvanizing “Electrolytic Zinc Coated Wire” 
Characteristics of Steel” 


“Time, Temperature and Size in the Heating of “Diamond Dies for the High Speed Drawing of Copper Wire” 
Steel Wire.” 
“Stainl ire in Aircraft” 
“Manufacture of Steel for Arc Welding Electrodes.” whaiaton Sheek Wire 6 Ane 


“High Speed Rotary Knitting Machine for Covering “Production of Commercial Bronze Screen Cloth Wire” 
Electrical Conductors.” 






— Sound Motion Pictures in Color — 





The Mordica Memorial Lecture . i. ge ae By Kenneth B, Lewis 











The Annual Luncheon With Addresses By Speakers of National Reputation 
Topic:—"National Unity and National Defense." 
National Defense Session — F. A. Westphal, Past President, Speaker 
a 4 + + + + + + 
The Smoker The National Metal Congress The A.S.M. Dinner 








MAKE YOUR PLANS NOW TO ATTEND: — 








For Detailed Information on Program, Membership, Hotel Reservations and Transportation. 


Address RICHARD E. BROWN, Executive Secretary, 


300 MAIN STREET STAMFORD, CONN. 
% OTHER SOCIETIES PARTICIPATING: 
THE AMERICAN SOCIETY FOR METALS THE AMERICAN WELDING SOCIETY 


THE INSTITUTE OF METALS DIVISION, A.I.M.E. THE IRON AND STEEL DIVISION, A.I.M.E. 





























Lower Costs—Uniform 
Accuracy — Increased 
Die Life in Cold 

Heading Achieved — 
with 
AJAX-HOGUE 
WIRE DRAWERS 

















The Ajax-Hogue Wire Drawers used in conjunction with cold All of these factors contribute to the production of a higher 


headers make it possible to produce highest quality cold headed quality finished product, at a lower cost, in the production 
products from hot-rolled stock instead of cold-drawn wire, 


of bolts, screws, and other cold headed products. If you 
thus saving the difference in the cost of the two materials. 


operate cold headers, write for Bulletin No. I11. 
Stock cold-drawn on the Ajax-Hogue Wire Drawer is more * * * 


accurate than the variation allowed by standard commercial Cold draws, straightens and shears off, hot rolled coiled 
tolerances, and does not vary in size from coil to coil. The wire 


enters the header straight with a good clean coating immedi- stock into straight, accurate blanks of uniform length, from i : 
ately after drawing and before age hardening sets in, which 6 inches to 15 or 20 feet. Diame- 

makes for easier heading with a resulting substantial increase in fer 316 to 94 inch. Write for 

heading die life, especially on difficult, close limit products. Complete Information. 


any 


WIRE DRAWING 
_ STRAIGHTENING 


AND Lag 


CUTTING OFF -= 
MACHINE 












AJAX ALSO 
BUILDS CONTINUOUS 
BAR DRAWING AND 
STRAIGHTENING 
MACHINES FOR ROUNDS, 
HEXAGONS, SQUARES. 
Capacity ” to 114". 
Bulletin No. 115. 











MANUFACTURING COMPANY 
THE EUCLID BRANCH P. O. CLEVELAND, OHIO 




















Patent 
Applied for 


ELECTRIC BAKING OVEN 
for Varnished Glass Insulated Wire, 
with Varnish Applicators and 
Thermostatic Control. 


EST.1855 AlMco 


517 West Hunting 


HILADELPHIA 
ENNSYLVANIA 





MODEL 2D8-MBB MACHINE 
High Speed, Ball Bearing, 
Each Unit Individually 
Motor Driven 
For Application of Al! 
Types of Insulation 
Spirally Wound 





TAKE-UP REEL-STAND 

Ball Bearing Mounted, 
Motor Driven, Adjustable Traverse. Built also 
in both Multiple Horizontal and Vertical Units. 








qmerican 


Im SULATING 


ACHINERY 
fF AIVICOMPANY 





WIRE INSULATION COVERING MACHINE 
Ball Bearing Mounted 
with Variable Speed Motor Drives. 
For All Types of Insulations 


INC,1915 


don St. 





HIGH SPEED WIRE DRAWING MACHINE 


SINGLE AUTOMATIC PANNING MACHINE 
Ball Bearing Mounted 
for Rubber Covered Wire, Etc. 
Double Units Built for Continuous Production. 
Tale Spreader Available. 
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Successful Defense demands not only every pound 
of usable war material, but also the very fullest unity 
from top to bottom of industry. This calls for an under- 
standing of one’s fellow man, an appreciation of his 
problems, a willingness to help out wherever it is 
humanly possible. 

Here at “SEYMOUR” we are all working around the 
clock in a super-heated effort to get priority orders out 
on time. If we are a little slow at times, please bear 
with us and, maybe, drop an “egg” in the basket if 
necessary. Some day the old bells will toll for the end 
of tyranny, and once more we'll be on your doorstep 
with an order book in our hand! 


THE SEYMOUR MANUFACTURING COMPANY. 62 FRANKLIN ST., SEYMOUR, CONN. 
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WHEELING puts emphasis on quality 
through every step of rod and wire manufac- 
ture... and quality is assured the fabricator. 
Wheeling facilities, and Wheeling control 
of these facilities, are thorough and complete. 


WHEELING STEEL CORPORATION 
General Offices: Wheeling, West Virginia 
District Sales Offices in principal cities of the United States 
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PLAN TO ADVERTISE 


DURING 1942 IN 
WIRE AND WIRE PRODUCTS 


WIRE and WIRE PRODUCTS will carry your advertising story into every wire mill in the 


country — and to most mills in the far corners of the earth. And will reach in addition 
every important wire products fabricator — those who buy wire on a tonnage basis. 
+ + + + + + ee 


These mills and factories are a great market and are important cogs in America's defense work. 
Without wire, armies cannot move, civilians cannot live, so closely is the use of wire knit into 
every activity and product — land, sea and air. 


+ + + + + + + + + 


And while you are busy today — asked to do more than physically possible — the wise man 
will hold his sales organization together, maintain his customer contacts, and advertise to 
hold his customers’ good-will against the day when he will need every ounce of it. The great 
majority of those comprising the wire industry —- those who make wire, who make wire 
products, and those who make machinery and supplies for it, are wise men. 


re, + + + + + + 
So if you have a new aid to production, a better metal, a more efficient machine, a speedier 


way to process metals, plan to sell the vital and immense metals industry, of which wire is 
an important integral part, through WIRE and WIRE PRODUCTS. 








CULTIVATE THE WIRE and WIRE PRODUCTS INDUSTRY 


through advertising in 


WIRE and WIRE PRODUCTS 


Don't put it off—write today for details. 
Better yet, just send your order and copy. 


WIFRRE AND WIRE PRODUCTS Sraurono, conn. 
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Tanks enough for an 


Armored Division.. 


FROM STEEL SAVED 


EVERY MONTH BY RODINE 


Lumbering monsters . . . Mediums mount- 
ing 75's, Light Tanks bristling with machine 


guns— 


And Rodine, in the world’s pickling baths 
last year, saved steel enough monthly to 
equip a whole armored division! 


Conservation of steel is the fastest, first step 
to increased production. Rodine saves the 
steel normally lost by acid attack in pick- 
ling. This internationally accepted Selec- 
tive Control Chemical lowers consumption 
of acid, cuts down time and labor required 
to charge vats, reduces acid brittleness, 
blistering, corrosion, eliminates formation 
and escape of poisonous acid mist. 


AMERICAN 


MAIN si laa py WORKS 
AMBLE ; NA. ropemcat 


PROCESSES 





WALKERVIL 
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CAN tae 


American Chemical Paint Company, with 
more than 20 years’ experience in the 
development of chemicals for saving and 
protecting steel, offers you the experience 
of their research and manufacturing facil- 
ities to conserve steel. Adequate stocks are 
available to meet your demands. Write for 
Bulletin No. 13. 


AND THIS EFFICIENT ACID CLEANER 
DEOXIDINE, another ACP product, removes 
oil, eradicates rust, neutralizes rust produc- 
ers and creates an etched, passive surface 
that holds paint perfectly. 





RODINE 9 


BRANCH 


DETROIT, MICH., eae Palmer Ave., E. 
ON 
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VASCOLOY-RAMET SHAPE DIES 


Each Vascoloy- Ramet shape die or special purpose die is ROUGH CORED 
“custom built” for maximum performance in its particular 


function. Oo R 


Vascoloy-Ramet shape dies, obtainable rough cored or finished, FINISHED 
may be depended upon for long and trouble-free service. By a 

new exclusive process, rough cored dies are made close to 

final dimensions, requiring less finishing time. 





Our special die department is at your service to design and 
produce high quality dies for your requirements. Service is 
as near as your telephone. 


VASCOLOY-RAMET . 


DISTRICT OFFICES 

BIRMINGHAM: 3-2905 * BUFFALO: Washington 7716 

CHICAGO AREA: Rogers Park 9500 « CINCINNATI: Main 5387 
CLEVELAND: Cherry 0278 « DETROIT AREA: Madison 6300 
HARTFORD: 32-5197 * MILWAUKEE: Broadwoy 3111 
NEW JERSEY AREA: Journal Square 2-2231 
NEW YORK AREA: Worth 2-3923 

PHILADELPHIA: Rittenhouse 8360 « PITTSBURGH: Atlantic 9699 

PROVIDENCE: Dexter 1271 * ST. LOUIS: Newstead 3110 

SYRACUSE: 3-0334 
IN CANADA: Carbide Tool & Die Company, Ltd., Hamilton, Ont. 


PORATION . 
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ANACONDA 


Copper and Copper 
Alloy Wire 


in all Commercial Tempers 

and Sizes including Round, 

Flat, Hexagonal and Special 
Shapes. 


Resistance Wire 
Nickel Silver. 


Weaving Wire 


Bronze (Antique, Golden), 
Brass, Nickel Silver, Ambrac, 
Everdur, Phosphor Bronze, 
Copper and Fourdrinier Wire. 


e 
Spring Wire 


Brass, Phosphor Bronze, 
Everdur, Ambrac, Beryllium 
Copper. 


Wire for Special 
Purposes 


Copper, Brass, Bronze, Ever- 

dur and. Nickel Silver in spe- 

cial grades for the manufac- 

ture of rivets, nails, pins, 

piano hardware, etc. Fine 
wire on spools. 


AN aConvA 


ANA mine to consumer 


The American 
Brass Company 


General Offices: Waterbury, Conn. 
Offices and Agencies 
in Principal Cities. 
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@ Such were the specifications in part of 
a large wire and rod manufacturer when 
asking for bids on eight radiant tube covers 
for annealing, normalizing, and spheroid- 
izing. It was easy to meet these specifica- 
tions with Surface Combustion Radiant 
Tubes. The exclusive feature of long flame 
travel — made possible by progressive 
semi-diffusion combustion — permits ad- 
justment of temperature distribution and 


SURFACE COMBUSTION CORPORATION . . . TOLEDO, OHIO 


s¢ 


34 YEARS 


JANITROL GAS-FIRED SPACE HEATING EQUIPMENT => 


(EXCERPT 
FROM SPECIFICATIONS OF WELL-KNOWN MANU 
VUFACTURER) 


fo 


rapid heating without over-heating ... The 
illustration shows some of the eight covers 
comprising this one installation. Both low 
and high carbon steel, and low and high 
carbon alloy steel are heat treated. Each 
base will accommodate a charge up to 
7000 pounds. With a cold cover, a charge 
of 4800 pounds can be heated to 1380° F. in 
five hours without overheating the outside 
strands. On such a heat the fuel consump- 
tion is between 1,000,000 and 1,250,- 
000 Btu's per ton. With a hot cover 
the fuel consumption and heating 
time is considerably less . . . Write 
for additional information. 
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A Brief Discussion on the Manufacture of Steel 
For Arc Welding Electrodes 


By C. W. Garrett 
Wire Mill Metallurgist, 


Aliquippa Works, Jones and Laughlin Steel Corp., Aliquippa, Pa. 





““F-HERE is nothing new under 

the sun,” so spoke an ancient 
philosopher, and daily we are re- 
minded of the deep truth of this 
statement. However, man is an 
inquisitive animal and by virtue 
of his curiosity, progress and 
civilization were made _ possible. 
In a broad discussion on an article 
or process of universal use, the 
introduction invariably brings out 
the fact that civilization, as we 
know it, would not be possible if 
that particular item under dis- 
cussion were lacking from the pic- 
ture. Our topic can offer no such 
extravagant claims, for electric-are 
welding is a mere infant in the 
family of technical progress. How- 
ever it has already reached the 
indispensable stage. 


++ + 


3 is the purpose of this paper to 
discuss, briefly, those factors 
that are considered of major im- 
portance in the production of 
quality wire for application to arec- 
welding electrodes. These features 
include chemical analysis, steel 


Certain features of major importance 
on manufacture of steel for arc weld- 
ing electrodes are discussed here. 
These include chemical analysis, stee! 
making practices, heating and roll- 
ing technique, preparation of the 
rod for drawing, wire drawing prac- 
tices and testing procedure. * + 





C. W. GARRETT 


Graduated Michigan College of Mining and Tech- 
nology, B.S. Ferrous Metallurgy, 1932; Master’s 
Degree, 1933; Istructor, 1934-35. Then successively 
Ford Motor Co. Metallurgical Laboratory, Cuya- 
hoga Works of American Steel & Wire Co., and 
Janes & Laughlin Steel Corp., as welding Wire 
Investigator. In 1938 became Wire Mill Metal- 
lurgist of Aliquippa Works. Member of American 
Society for Metals, American Institute of Mining 
and Metallurgical Engineers and The Wire As- 
socition. 


making practices, heating and roll- 
ing technique, preparation of the 
rod for drawing, wire drawing 
practice and testing procedure. 
The proper control of these factors 
in the light of our present knowl- 
edge of what constitutes a good 
welding wire, usually makes it 
possible for the electrode manu- 
facturer to regularly obtain a re- 
liable steel base material. 
+ + + 
HE arc-welding industry dur- 
ing the last decade has indeed 
made phenomenal progress with 
indications that its future progress 
will perhaps be even greater. 
There is still much work to be ac- 
complished in the field of welding 
wire for core and filler metal, but, 
no longer can the proprietor of the 
village general store feel perfectly 
competent to cut coiled mild steel 
wire into suitable lengths, bundle 
the pieces and sell the product as 
are-welding electrodes. 
++ + 


MONG the growing pains of 
our infant industry must be 


Designated as Official Publication by the Wire Association 














MANUFACTURERS OF INDUSTRIAL FURNACES + JANITROL GAS-FIRED SPACE HEATING EQUIPMENT + AND KATHABAR AIR CONDITIONING 5Y 


included the problem which faced 
the Welding Engineer, of explain- 
ing to the steel manufacturer just 
what was required in the way of 
steel quality. While it was quite 
simple for the manufacturer of 
arc-welding rods to set up various 
chemical ranges, there was soon a 
recognition of the fact that de- 
sirable steel quality for welding re- 
quired far more than a fulfillment 
of specified chemical ranges. 
Heats of steel with identical 
analysis, in so far as the usual ele- 
ments are concerned, too often 
showed wide differences in the 
performance under the electric 
arc. Extensive investigations have 
been conducted to properly iden- 
tify the factors chiefly responsible 
for poor are performance and to 
set up steel making practices most 
suitable for the grade of rod in- 


volved. 
+++ 


CCLUDED gases and gas 

forming oxides were early 
suspected of being one of the chief 
causes for poor arcing character- 
istics and_ spatter. Carefully 
worked out deoxidizing schedules 
and slag control have gone far to 
produce a_ steel relatively free 
from those impurities affecting 
arc performance. 

+ + + 


Neseted practices and subsequent 
effect of various ingot struc- 
tures on the performance of the 
finished wire have been carefully 
studied and classified. The adverse 
effect on welding performance of 
such segregating elements as sul- 
phur and phosphorus have been 
recognized for some time. In pro- 
ducing steel for 
welding wire 
therefore special 
care is taken to 
keep these ele- 
ments to a mini- 
mum. 


* Pe 


Y far the 
greater por- 
tion of are weld- 
ing wire is today 
produced by the 
Basic Open ™&™ 
Hearth process. figure 1 + 


The various carbon ranges pro- 
gress from the low carbon SAE 
1010 grade to the hard facing 
material of SAE 1095 composition. 
However, approximately 80% of 
the steel made for electric arc weld- 
ing wire falls in the low carbon 
range (.07 - .16 C). 
+ + + 
EXT in importance to steel 
quality is the wire finish de- 
manded for the various grades of 
welding wire, and here again spe- 
cial practices have been developed 
to satisfy the manufacturer of 
electrodes. Closely associated with 
wire mill practice is control of 
microstructure which in itself has 
an important bearing on the per- 


~ formance of the rod under the arc. 


+ + + 
OWEVER, the most perfect 
control of all these variables 

does not necessarily guarantee a 

wire which will meet with the ap- 

proval of the purchaser if the 
specifications accompanying the 
order are not complete in every 
detail. In fact a considerable por- 
tion of the welding industry’s dif- 
ficulty in obtaining satisfactory 
wire has been due to their failure 
to make clear just what they re- 
quired in the way of a Satisfactory 
product. 

+ + + 


T is our purpose to limit this dis- 
cussion to the low carbon filler 
wire of approximately .08/.15 C 
and the proper starting point is in 
the steel making practice. Prac- 
tically all of the low carbon elec- 
trode steel used today is made 
from rimmed _ ingots. Capped 
steels and killed steels have been 


7- a 


Borrom 





investigated, but to date, rimmed 
steel has been found to give the 
most consistently satisfactory re- 
sults. 

+ + + 


N rimming steel ingots, gas is 
evolved by the _ carbon-iron 
oxide reaction, and the thickness 
of the rim is controlled by the 
rate that the gas is evolved and 
on the rate at which the metal 
solidifies. In reviewing a large 
number of heats it has been found 
that satisfactory welding wire 
usually results when the oxidation 
of the steel has been controlled to 
result in a slight drop of ingot top 
after pouring. When the steel 
rises in the ingot mould, unsatis- 
factory welding wire is more fre- 
quently encountered. In our prac- 
tice, best rimming results are ob- 
tained with available iron oxide in 
the slag of about 20 to 25%. 
+ + + 
REPARATORY to pouring, the 
stools and inner surfaces of 
the moulds should be carefully 
cleaned of all foreign material 
from previous heats, and should be 
properly prepared’ with tar, 
graphite, or other mould coating 
to insure a clean surface ingot. 


+ + + 


gee for arc-welding  elec- 
trodes may generally be con- 
sidered to show most desirable 
performance when _ phosphorus 
and sulphur content is held to 
fairly low limits, i.e., .020% max. 
phosphorus and .035% max. sul- 
phur. Numerous investigations 
have definitely proven that high 
sulphur heats invariably produce 
wild and erratic 
electrodes with 
high spatter loss 
and poor pene- 
tration. Practi- 
cally all the sul- 
phur is present 
as manganese 
sulphide _ inclus- 
ions, which, 
elongated by the 
wire drawing op- 
eration, is one of 
the most prolific 
sources of gas ex- 
plosions in elec- 
+ + tric arc welding. 
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ROPER ingot croppage is an- 
other “must.” Failure to 
eliminate all the pipe cavity and 
excessive segregation will prob- 
ably result in extreme are blow 
and erratic sparking under the 
electric arc. In one case, when 
welding with a heavily coated 
electrode, we found it very dif- 
ficult to hold a satisfactory arc. 
One explosion practically emptied 
the pool of molten metal in the 
weld bead. Microscopic examina- 
tion of the fused tip of the elec- 
trode revealed a crater covering 
approximately 40% of the cross- 
section and at the base of the 
crater were fused remnants of 
manganese-sulphide and slag in- 
clusions. Chemical analysis re- 
vealed a .073 S content against a 
.028 S ladle. This is an extreme 
case of sulphur segregation but it 
indicates that trouble might be 
encountered with this type of 
segregation when present in lesser 

degree. 

+ + + 


R. R. NOTVEST has con- 

tributed the following: “Steel 
drawn out into welding wire for 
arc welding electrodes must not 
only have a minimum content of 
dissolved gas, but more important, 
must be reasonably free of non- 
metallic inclusions (oxides and 
microscopic slag 
particles) which 
through chemical 
reactions at ele- eee 


vated tempera- g \. 
tures form gas | 3| #f— 
ee ag ’ 
which is sudden es 
ly released at the 
moment of con- O21— 


gealing, causing 
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won’t be very serious either as far 
as reduction of physical character- 
istics or gas evolution is concerned. 
The deoxidation process by means 
of ferro-manganese or ferro-silicon 
is nothing but a rather successful 
attempt to change soluble mon- 
oxides to insoluble ones, which, 
being very much lighter than the 
metal involved, have a_ better 
chance of being eliminated by 
rising to the surface and becoming 
a part of the slag.” 


+ + + 


cy the several types of elec- 
trodes in use; bare, washed, 
dipped, or heavily coated, steel for 
the last named type is the steel 
manufacturer’s biggest headache. 
He has to make a steel with nicely 
balanced constituents that will 
work in harmony with a custom- 
er’s particular type of coating. 
Due to the variety of flux coat- 
ings used, it is impossible to de- 
termine just how the filler wire 
will act with a given coating ex- 
cept by trial and _ experience. 
However, we have discovered that 
when a wire cleaned of all draw- 
ing lubricant is melted as an elec- 
trode and holds a quiet are with 
small spatter loss, such a wire will 
give satisfactory results as a 
heavily coated rod. Another 
method of evaluating a heat is the 


“melting rate’ test wherein a 
*;” bare wire is melted under 
standard conditions for one min- 
ute. 

+ + + 


IMMED steel with its progres- 
sive degree of segregation 
from bottom to top of the ingot 
presents the problem of holding 
the carbon range within the de- 
sired limits. We are including a 
chart (Plate A) illustrating the 
degree of segregation of carbon 
and sulphur in a .13 C - .028 S 
ladle head made to a .10/.15 C and 
.035 max. sulphur specification. 
At the top of the ingot there is a 
pronounced difference between 
the analysis of the rim and the 
core in carbon and sulphur, but 
this becomes nearly equalized in 
the lower portion of the ingot. 
Fig. I illustrates the etch test in 
billets from top to bottom of an 
ingot from this heat. Bottom 
billet (#28) shows slight rimming 
with a mottled core of least segre- 
gated material. Phosphorus and 
manganese are comparatively uni- 
form throughout. Ferro-titanium 
was used as a deoxidizer in this 
heat but no titanium could be de- 
tected in any part of the ingot. 
This is explainable by the fact 
that the total titanium added 
amounted to only .01%, most of 
which was oxi- 

dized and entered 


LATE A : 
the slag as TiOs. 
SULPHUR SEGREGATION The effect of 
LAE ~.028'S titanium as a de- 
oxidizer appears 
\ . 
= Same w Ouse r Coce to be a reduction 
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of iron soluble 
oxides without 
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exerting any 





porosity in the -O" 
fusion metal. The ~ 
criterion is the 


solubility of such 30— 
oxides and slag , 
inclusions in the Ss mall 
metal, if they are x om ie 
of only micro- 8 ; 
scopic propor- §| 
tions, insoluble % 


and fairly uni- tad We 
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a “killing” effect. 
+ + + 
ASE {be 
borne in mind 
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that when a rim- 
med ingot is pro- 
cessed down to 
wire form, the 
core section will 
still retain the in- 
got mold pattern. 
Improper rolling 
‘ sequence in the 
billet or rod mill 
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force it to the sur- - 
face of the wire. / 
The detrimental! 
effect of such a 
condition is more 
easily explained 
by reference to 
Fig. II. Herein is 
illustrated the rim- 


med pattern on 
the cross section of me 
a rod. The approxi- a 
mately square sec- _ 

. “* ° Figure Il +o 
tion is an_ ideal 
core pattern and superimposed 


is a core pattern that has been 
badly distorted by improper rol- 
ling sequence. In electric weld- 
ing Point “A” worked to the sur- 
face of the wire, will serve as a 
center of electrical impulse and an 
excessive magnetic side blow will 
result. Such a wire will deposit 
an irregular bead with high spat- 
ter loss. Due to the great number 
of passes necessary to reduce an 
ingot to a rod there is usually con- 
siderable distortion of the rim. 
However, the cases where the rim 
breaks through to the surface are 
relatively infrequent. 


+ + + 


NOTHER source of a gaseous 

rod has its origin in the rod 
mill where the square billet is re- 
duced very rapidly to a small size 
rod. In the early passes of the 
finishing stands, a too closely set 
pair of rolls will produce what is 
known as a “finned” section. The 
ensuing passes will fold this fin 
over to form a “lap,” entrapping 
the quickly forming scale, or 
magnetic oxide. This entrapped 
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+ e Figure III + 
scale will later reveal itself as 
gaseous explosions under the elec- 


tric are. Such a condition is illu- 
strated in Fig. III. 
+ + + 

POOR section rod will prove 

troublesome in the cleaning 
and liming operation. One example 
of this is the ‘“over-filled’” rod. 
Such a rod will clean properly but 
in the liming operation there is 
very apt to be a concentration of 
lime at the junction of the overfill 
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and the rod con- 
tour. In drawing 
to wire this lime 
concentration  re- 
sults in a streaky 
surface. 
+ + + 
AREFUL pre- 
cautions must 
be taken in pre- 
paring the hot roll- 
ed rod for wire 
drawing. Careless 
work in the clean- 
ing house is reflected in the ap- 
pearance of the finished wire. A 
poorly cleaned rod results in ex- 
cessive die wear and scratched 
wire. An over pickled rod invari- 
ably shows the finished wire carry- 
ing an excessive amount of drawing 
lubricant that would react ad- 
versely with the flux coating of an 
arc-welding electrode. 
+ + + 
RACTICALLY universal use of 
Tungsten Carbide dies insures 
a uniform, round wire section well 
within commercial tolerance. How- 
ever, a poorly aligned die will re- 
sult in mal-distribution of cold 
work and the resultant lime 
streaks will not aid in the manu- 
facture of a uniform welding rod. 
+ + + 


y + 


HERE is a wide difference in 

welding electrodes when com- 
pared on the basis of annealed and 
cold worked structure, but only a 
small amount of cold work is 
necessary to bring about stabiliz- 
ing effect and slower melting 
rates. Approximately 30% reduc- 
tion by cold drawing will accomp- 





Figure VI 
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lish this with no apparent change 
taking place with further cold 
work. Wire, freed from cold work 
by normalizing, increases the melt- 
ing rate from 30 to 100%. To de- 
termine the reason for ‘this, an 
investigation was made on the 
very end of the welding rod where 
drop formation had taken place. 
Various specimens taken at this 
location revealed the following in- 
teresting phenomena: Plate ‘B’ 
illustrates the change in micro- 
structure at the fused end of a 
hard drawn wire. There is always 
a transition zone of different 
length where the original grain 
has been broken down and re- 
crystallized with the pearlite going 
into the grain boundaries, result- 
ing in an extremely fine grain 
structure. From here it passes 
into the over-heated zone and 
fusion. Photomicrographs of these 
different stages are as follows: 
Fig. IV is the longitudinal section 
of hard drawn wire of .10/.15 C 
steel. The grain is relatively fine 
with a pronounced elongation. 
Fig. V is the beginning of the 
transition zone, where the strongly 
elongated Ferrite crystals begin 
to recrystallize, the Pearlite areas 
have undergone little or no change. 
In Fig. VI the recrystallized fer- 
rite is coalescing into larger grains 
and the pearlite is in the first 
stage of spheroidization. Fig. VII 
illustrates the end of recrystalliza- 
tion and the migrating carbides 
are breaking down the large fer- 
ritic grains. Fig. VIII shows the 
over heated zone of super-satu- 
rated carbon in ferrite with the 
characteristic Widmannsttratten 







——— NogmALIZEO STRUCTURE 
Conkoe FegeTe$ PEARLITE 





——--Congu. ation oF PEARLITE TARTS 


_ PEARLITE SPREADS OUT AND 
SRAKS DOWN FERRITE 
1~< - OvegneaTen LONE 





J COLUMNAR STRUCTURE 
Beginning of FUSION 


Plate C. + + + + 


structure. Fig. IX depicts the 
fused structure at the tip of the 
electrode. 

+ + + 


LATE ‘C’ is a sketch of the 


fused end of a normalized wire 
of the same composition as the 
hard drawn wire. Here again we 
encountered a transition zone, but 
quite different from that of the 
direct drawn wire. Fig. X is the 
same wire as illustrated in Fig. 
IV, however, normalizing at 
1800°F has brought about re- 
crystallization and coarsening of 
the grain size. The pearlite has 
coagulated into large irregular 
areas. Fig. XI depicts the transi- 
tion zone where the pearlite starts 
to break down the ferrite, in the 
same manner as shown in Fig. 
VII. The transition from this 
structure to the overheated zone 
and thence to the fused columnar 
structure, is identical as those in 
the hard drawn wire. 


UDGING from the melting rates 
which are much slower in the 
hard drawn wire as compared 
with the normalized wire, it ap- 
pears that the latter with its 
coarse grain requires considerably 
less energy to melt than fine 
grain direct drawn wire. Con- 
sequently, a given current of elec- 
trical energy should melt a larger 
volume of normalized wire than 
hard drawn wire. There is similar 
evidence in Tammann’s_corre- 
sponding experiments on Alumi- 
num and Copper Alloys (G. Tam- 
mann-“Lehrbuch der Metal- 
Ikunde’’). According to this 
authority, cold work will increase 
the energy content of any metal. 
Hence it follows that the heat for 
normalizing will compensate for 
the additional energy introduced 
by the cold work effect. 

+ + + 
OMMERCIAL advantage is 
taken of this faster melting 

rate of normalized (or annealed) 
wire in utilizing such rods in the 
welding of thin sheets and repair 
work on cast iron. Low electrical 
current and consequently less heat 
involved is advantageous in both 
these cases. 

+ + + 

N spite of the great amount of 
work done in the field of steel- 
making for electric-arc welding 
rods, there is still a wide differ- 
ence of opinion as to the exact 
cause of the different behavior of 
electrodes processed from differ- 
ent heats of steel made under 
identical practices. Considering 
the available data, we have about 
convinced ourselves that it is the 





Figure VII a + + 


+ Figure VIII + + + 


+ Figure IX * * Sa + 
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occluded gas content plus the 
potential gas content (from gas 
forming constituents) which con- 
trols largely the behavior of the 
electrodes. 


+ + + 


INCE a direct proof is lacking, 
the following is only in the 
form of an explanation which must 
fit into all known phenomena if it 


can claim any 
validity. The as- 
sumption, that 


segregation of 
carbon and sul- 
phur exerts the 
decisive influ- 
ence, does not ap- 
pear convincing 
when it is real- 
ized that capped 
steel generally 
shows less segre- 
gation than rim- 
med steel, and 
that killed steel 
has little or 
no marked segre- 
gation. Again it 
seems not the absolute magnitude 
of these segregated elements, but 
the relative magnitude in relation 
to the average analysis which is 
connected with the different be- 
havior. For instance, a heat high 
in carbon and sulphur shows a 
greater amount of these two ele- 
ments in every portion of an ingot 
than a heat low in carbon and 
sulphur, and yet, both heats may 
yield similar melting character- 
istics. Furthermore, annealing 
with its partial resultant diffusion 
of segregated elements, should de- 
crease somewhat the melting rate 
instead of increasing it, although 
it is recognized that this can be 
offset by the relieved grain which 
needs less energy for melting, but 


Figure X + 


applied on processed wire, the sub- 
sequent cold work should lower 
the melting rate on account of the 
preceding anneal. 


+ + + 


LL facts are more easily cor- 
related under the assumption 
that the gas content and gas pro- 
ducing metalloids of the steel seem 
to play the decisive role. Without 





+ + 


+ Figure XI + 


going into details, it could explain 
why there is a distinct difference 
between rimmed, capped and kill- 
ed steel, and why the rimmed ingot 
possesses different charcteristics. 
+ + + 

ROM the foregoing we may 
conclude welding wire, or 
more accurately, filler rod with 
which we have to deal is judged 
by: 
(1) 
(2) 


External appearance, i.e., finish. 


Melting rate per minute of a given 
size, i.e., slow or fast. 


(3) Areing characteristics, i.e., smooth, 


erratic, or wild. 


(4 


— 


Penetration, i.e., union of weld with 
parent metal. 


(5) Subjecting welds made from it to 


physical, chemical and other tests. 


HE execution of all tests is 


time consuming and costly. 
We have utilized, for inspection 
purposes, the determination of 
melting rates which allows study 
of arcing charcteristics and pene- 
tration at the same time. Such 
testing is quick and simple, but is 
not necessarily a criterion of the 
ultimate physical properties of the 
weld deposited by a heavily coated 

electrode. 


+ + + 


O sum up the 

steel produc- 
ers’ problems in 
the manufacture 
of steel for filler 
metal, close co- 
operation with 
the electrode 
manufacturer is 
of paramount im- 
portance. Next, 
correct line up of 
steel making, 
proper croppage 
of ingots and bil- 
lets, efficient roll- 
ing sequence to insure freedom 
from laps, seams and overfills in 
the hot-rolled rods and close con- 
trol of cleaning and drafting prac- 
tices. All would contribute to the 
production of finished electrodes 
low in reactive impurities that 
cause such havoc when melted 
under the electric arc. 


+ + + 
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AND WIRE MILL EQUIPMENT 
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General Bulletin (See Note Below) June, 1941 


WIRE MILL EQUIPMENT ~ See Bulletin No. 108 


WE ARE PREPARED to furnish the latest and most improved types of Wire Mill 
Equipment covering Cleaning and Dry Houses, Cranes, Patenting Furnaces and Patent- 
ing Furnace Take-Ups, Tinning and Galvanizing Equipment, Rolling Mill Equipment 
for rolling special shapes, as well as a complete line of single hole and continuous Wire 
Drawing Equipment for both low and high carbon wire. 








10-BLOCK ROD FRAME 
(Improved) 

Embodies the latest and most im- 
proved practice. Long, stiff, ver- 
tical Block Spindles, each equipped 
with powerful friction clutches, 
and running in anti-friction bear- 
ings provide smooth running and 
practically noiseless operation. 
This improved 10-Block Rod 
Frame will reduce costs over any 
Single Block Frame now offered. Basement View 











DOUBLE 5 or 6 DRAFT DRY INTERMEDIATE 
These machines employ C. I. frames, table, girts, ete. 
Bronze replaceable drums. 16” Blocks, cut gears. 
Drives are made to suit customers requirements. 








DOUBLE 6-8 or 10 DRAFT CONE TYPE WET 
These machines have proven very satisfactory for basic 
and High Carbon Wires. C. I. frames, table, girts, etc. 
Steel replaceable plate drums, 8” blocks, cut gears. Direct 
motor drive or pulley drive to suit. 








EXTRA HEAVY 15 FRAME for Basic or High Car- 
bon Wire with cut gears and steel frame drive to 


suit, and double-deck blocks where required. 








DOUBLE 8 DRAFT FINE WIRE PAN TYPE 
WET 

These machines have met with the approval of 

fine wire operators throughout the country. 

Replaceable steel or bronze drums, 8” blocks, 


pulley or motor drive to suit. 





Note:—This is page 4 of our new 4-Page General 
Bulletin. Your copy is ready. 
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Right. 
battery of Waterbury-Farrel 


Each machine in this 


Automatic Screw Thread 
Rollers will do more than 
1,000,000 No. 10 machine 
screws a month. These ma- 


chines are available in sizes 






up to and including 44”. 


Left. The latest in High 


Speed Cold Headers— 
a group of Waterbury- 
Farrel “Hi-Pro” Double 
Blow Headers. Pro- 
duction: +;”—225 per 








5 


min; ~;”—175 per min. 











Produced on WATERBURY - FARRELCoLbD process 
SCREW MACHINERY at the CENTRAL SCREW CO., PLANT 


The name “Waterbury-Farrel”’ occupys a prominent place in the Metal 
Working Machinery field. Among the company’s best known products is 
Cold Process Machinery used in the manufacture of bolts, screws, rivets, 
nuts, etc., which are capable of being upset, threaded, or otherwise fabricated 
WATERBURYFARREL from cold drawn wire. 
Why 


Machines? 





not consult Waterbury-Farrel when in need of Metal Working 
































Effects of Microstructure on the Galvanizing 
Characteristics of Steel 





HE properties of a hot-dip gal- 
vanized coating are depend- 
ent, among other things, upon the 
character of the steel base. It is 
a well known fact that the chemi- 
cal composition of the base metal 
has a very marked influence upon 
its galvanizing characteristics. 
However, in addition to the specific 
effects of the chemical composi- 
tion of the steel, the physical 
character of the steel as regards 
its microstructure also exerts cer- 
tain specific effects upon appear- 
ance and coating weight. 


By Robert W. Sandelin 


Metallurgist, 
Atlantic Steel Co., Atlanta, Ga. 


The technique of successful hot dip 
galvanizing resolves itself upon a 
close control over the factors which 
affect the physical and chemical 
characteristics of the coating. Ap- 
pearance, ductility, adherence and 
coating weight are among the more 
important considerations in the 
evaluation of coating quality. The 
achievement of such control through 
a better understanding of the effects 
of certain fundamental factors 
should be highly desirable and would 


result in improved practice. * * 
‘Se TE ER 


H. Fromm (2) in their recent work 
concluded that the more complete- 


ly the carbon was precipitated in 
low carburized sheets during an- 
nealing as grain boundary cement- 
ite the more uniform was the gal- 
vanizing, and the galvanizing was 
inferior where pearlite occurred 
along with grain boundary cement- 
ite. This was attributed to the 
action of hydrogen which pene- 
trates during pickling into any 
discontinuities in the grain struc- 
ture and is driven out again by 
the heat of the galvanizing bath 
and thus disturbs the crystalliza- 


tion of the zinc. 
Ser 

















7 9 N_ regard to 

OATING Table I the effects of 

weight and Chemical Composition of the Heats of Steel Used ~ | cold work, grain 
inn ane ta = Steel No. Series Heat No. Cc P S Mn > Cu om Si size and heat 
properties of : < —| treatment, no 
prime import- 1 A 3117 ae) oe: ee | data were avail- 
ales.” tes” “dike. 2 B 1462 it 05 0 4. mm 2 able in the pub- 
ining the relative 3 C&D 2176 ee MF 2 2. ee ee Kukeed  Waselese. 
quality of a hot- It is believed 
dip galvanized product. Both of that a knowledge of the specific 


these properties are affected to 
some extent by factors of a micro- 
character such as: (1) grain size, 
(2) cold work, and (3) various 
forms of heat treatment. 
+ + + 

HE published literature in the 

particular field of hot dip gal- 
vanizing with the effects of cold 
work, grain size and miscellaneous 
forms of heat treatment are very 
meager, possibly for the reason 
that materials subjected to the 
various treatments mentioned are 
seldom galvanized. 

+ + + 

ABLIK (1)', states that slag 

inclusions may result in poor 
appearance of a galvanized pro- 
duct. It is also claimed that the 
structural form in which carbon 
occurs affects galvanizing, how- 
ever the specific effects were not 
mentioned. M. von Schwarz and 


1. The figures appearing in parentheses 
refer to the bibliography appended 
to this paper. 

+ 7 
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effects of these various treatment 
factors might be interesting and 
possibly prove to be of some value 
when considered in conjunction 
with the known effect of chemical 
composition of the steel base. 
+ + + 

HE present study in hot dip 

galvanizing consists of in- 
vestigating the effects upon ap- 
pearance and coating weight of: 
(1) varying amounts of cold de- 
formation, (2) varying grain size 
in the same steel, ranging from 
fine to coarse grain, (3) water 
quenching from hardening tem- 


peratures, (4) carburizing, and 
(5) carburizing and quenching. 

a 

Materials 


N all, 40 steels were prepared 
for this investigation being de- 
rived from three individual heats 
the analyses of which are shown in 
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Microstructures of samples | through 6, Heat 3117, Series A (same for Series B); base composition as 
follows: C .11, P .017, S .029, Mn .44, Cu .185, Si .410. 





Figure 2. 
1%” 


Microstructure of original 
rolled billet as received; 
X250. — 


Figure 1. 
1%” hot 
Sample riumber 1. 


Table I. Each Series was com- 


posed of ten different steels treat- - 


ed according to different methods 
to develop the microstructure de- 
sired. 

a: 


i all cases the samples were ob- 

tained from 114” billets, cut 
and precision ground to 14” x 14” x 
6. After grinding, the surfaces of 
all] test samples had a very smooth, 
polished finish. 


+ + + 


Microstructure of original Figure 3. 
billet wold worked to a 
square; Sample number 2. X250. + 


14%” 1%” billet 











Figure 5. Microstructure of orig- 

inal 1%” billet cold worked to a 

%” square; Sample number 5. 
0 + 





Microstructure of original 
cold worked to a 
square; Sample number 3. 


Figure 4. Microstructure of original 
1” 1%” billet cold worked to a %%4” 
X250. + square; Sample number 4. X250. + 














Figure 6. Microstructure of original 
billet heated to 1675° F., then 
quenched in cold water. X250. + 


Microstructures of samples 7 through 10, Heat 3117, Series A (same for Series B); base composition as 
follows: C .11, P.017, S .029, Mn .44, Cu .185, Si .410. 





Figure 7. 
1%” billet, heated to 2200° F., 
hour and allowed to cool in furnace; 


Microstructure of original 
for 1 


Figure 8. 
1%” billet, 


Sample No. 7. X250. X250. 


Series A and B 
HE twenty steels for this series 
of samples were obtained from 
Heats 3117 and 1462 respectively 
and have the base composition as 
indicated in Table I. These steels 


were treated as indicated in Table 


II. 
+ + + 


HE typical microstructures for 
each Series are shown in 


Microstructure of original 
heated to 1675° F., 
allowed to cool in air; Sample No. 8. 


Figure 9. 
then 
1700° F., 


+ Sample No. 9. X250. 


Figures 1 through 10. Only the 
microstructures for Series A are 
shown since those of Series B 
were identical. 

+ + + 


Series C and D 


HE twenty steels in these 
series were obtained from 
Heat 2176 which had a base com- 
position of C .17, P .015, S .031, 
Mn .47, Cu .187, Si .012. Steels 1 


Microstructure of original 
1%” billet, carburized for 36 hours at 


allowed to cool 





Figure 10. Microstructure of original 
1%” billet, carburized, reheated to 
in box; 1550° F., quenched in water; Sample 

+ No. 10. X250. — + a 


and 2 varied in copper content as 
shown in Table IV, all other 
analysis figures being the same as 
for the base composition. Steels 
3, 4 and 5 varied in silicon content 
only, steels 6 and 7 varied in 
manganese, and steels 8 and 9 
varied in phosphorus content. 


+ + + 
HE variation in analysis was 
accomplished by making ad- 
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ditions to the ingot molds as the 
heat was being poured. In this 
way only the desired element was 
varied all others being held es- 
sentially the same. The mold ad- 
ditions consisted of either ferro- 
alloys or the pure metals, added 
to the ingot molds as the heat was 
being poured. The 4000 pound 
ingot was later rolled into 114” 
billets. From the middle of each 
of these ingots were cut two six- 
foot lengths from which the 
samples were obtained. The 
chemical analyses were made on 
drillings obtained from the billet 


samples. 
+ + + 


TEEL No. 10 was a sample 

taken from an ingot of the 

parent heat itself to which no ad- 

ditions had been made, and thus 

represents the base point in each 

of the individual groups in which 
comparisons were made. 

+ + + 


Series C and D 

HE steels in Series C were all 

fine grained, this being ac- 
complished by heating to 1650° F 
and cooling in air. The steels in 
Series D were all made coarse 
grained by heating to 2200° F for 
1 hour and cooling in the furnace. 
The typical resulting microstruc- 
tures for the fine and coarse 
grained steels are shown in Fig- 
ures 11 and 12. Table III shows 
complete analyses and identity of 
the steels. 

+ + + 


Experimental Galvanizing 
Procedure 


N order to galvanize all of the 
samples in an identical manner 

it was necessary to place all of 
them in a specially constructed 
rack which held all of the samples 
upright and which could be mani- 
pulated by an overhead crane. This 
is the same method used in a pre- 
vious investigation in which the 
effects of composition were 
studied (3). Figure 13 shows a 
typical sample; Figure 14 shows 
the rack with the samples held 
over the spelter pan prior to im- 
mersion. The rack for holding 
these samples was merely a frame 



































Table II 
Series A & B 
Base Composition—Series A Cc P Ss Mn Cu Si 
(Heat No. 3117) ok .017 .029 44 185 410 
Base Composition—Series BC P Ss Mn Cu Si»: 
(Heat No. 1462) yt | .015 .026 43 193 -010 
Sample No. Type Steel Treatment, Remarks 
1 Billet as received None, allowed to cool normally on cooling bed. 
2 Cold worked Cold forged from 1%” billet to 144” square. 
Reduction in area 27.4%. 
3 Cold worked Cold forged from 1%” billet to 1” square. Re- 
duction in area 53.5%. 
4 Cold worked Cold forged from 1%” billet to *%4” square. 
Reduction in area 74.0%. 
5 Cold worked Cold forged from 1%” billet to %” square. 
Reduction in area 88.3%. 
6 Billet, hardened Billet heated 1675° F., quenched in cold water. 
by water quench. 
7 Coarse grain Sample heated to 2200° F., for 1 hour, allowed 
to cool in furnace. 
Fine srain Sample heated to 1675° F., then cooled in air. 
Carburized Carburized for 36 hours at 1700° F., allowed 
to cool in carburizing box. 
10 Carburized and Carburized as above, reheated to 1550° F., 


hardened. quenched in cold water. 








Microstructures of samples | through 10, Heat 2176, Series C and D, 
base composition as follows: C .17, P .018, S .031, Mn .47, 
Cu .189, Si .012. 

















Figure 11. Microstructure of Series Figure 12. Microstructure of Series 


D, Heat 2176. Samples all coarse 
grain as above. Samples heated at 
2200° F. for 1 hour, allowed to cool 
in furnace. — +o 


C, Heat 2176. Samples all fine 
grain as shown above. Samples 
heated to 1675° F. and cooled in air. 

















Table Ill et 
Series C—Fine grain 
Series D—Coarse grain ge ln ate Soe 
SRT a Joe een sions eee ae 2 
Base Composition: 17 .018 .031 AT 189 .012 


Heat 2176 (Sample 19) 


% Manganese| No. 


~ % Silicon|No. 





% Phosphorus 














No. % Copper| No. 
“10 189 | 10 012 | 10 Al 10 018 
1 "315 3 130 «| «6 "15 8 "045 
2 me \ 8 240 | 4 ‘87 9 086 
| 5 "510 | | 
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constructed of light angle iron, the 
overall dimensions of the base be- 
ing 24” x 24” square. The immer- 
sion times for galvanizing were: 
(1) 30 seconds, and (2) 180 sec- 
onds. In other words, one com- 
plete set was galvanized for 12 
minute immersion, the other for 


3 minutes. 
s+ ¢ 


HESE immersion times were 

chosen since they represent 
the extremes in minimum and 
maximum galvanizing times ordin- 
arily encountered in commercial 
practice with the shorter immer- 
sion times more nearly represent- 
ing average practice. The pro- 


cedure for galvanizing each rack _ 


of samples consisted of the follow- 
ing steps: (1) Immersion for 15 
seconds in “Oakite,” a commercial 


cleaner, for degreasing the sam- 
ples, (2) rinse in cold running 
water, (3) immerse in H.SO, at 
160°F, commercial “Rodine” in- 





Figure 13. Typical sample for galvanizing tests, 
dimensions 14” x %” x6. All surfaces ground to 
same degree of smoothness. a + 


hibitor used, for 5 seconds, (4) 
water rinse in cold running water 
to remove acid, (5) immerse in a 
zine ammonium chloride, ZnCl. - 
3 NH,Cl, flux solution, 20° Be, 
150°F, for 15 seconds, (6) allow 
to drain and dry, then (7) immerse 
in spelter at 850°F for 30 or 180 
seconds, (8) allow to drain and 
permit coating to solidify over 
spelter pan, mill temperature 90°F 
with no wind effects, before re- 
moving rack from crane hook. 
+ + + 

“7*\AKITE” was used as a pre- 

cautionary measure to re- 
move any possible light grease or 
oil films resulting from handling 
the samples despite careful wiping 
with clean dry cloths. The acid 
pickle was necessarily very short 
and was merely another precau- 
tionary measure to insure a per- 
fectly clean surface. The water 
rinses were made in a clear, con- 
stantly changing water to insure 
avoidance of contamination due to 
dissolved iron salts which some- 





Figure 14. Rack holding samples just prior to immersion in the molten spelter. + <a 


times occur when the water is not 
changed. Spelter temperature of 
850°F was decided upon as repre- 
senting average commercial prac- 
tice. 

+ + + 


Effects on Appearance — 
Series A 


HE effects of cold work and 
various heat treatment upon 
the appearance of the galvanized 
test samples in Series A are sum- 
marized in Table IV: 
+ + + 
N this series of steels which 
have the base composition as 
indicated, the tendency for ordin- 
ary hot-rolled samples would be 
to galvanize with smooth, dull 
gray coatings. This tendency for 
high-silicon steels was shown in 
previous work by the writer (3). 
a a 
HE effect of cold work on the 
appearance of a steel already 
high in silicon was nil. For the 3 
minute tests there was a slight 
tendency for increased grayness 
at the extreme bottom of the 
sample which would indicate a 
slight tendency toward grayness. 
+ + + 
UENCHING of a low carbon 
steel from temperatures above 
the upper critical as shown with 
sample No. 6 was without notice- 
able effect. 


HE difference between the fine 

and coarse grain samples was 
not noticeable for the 30 second 
test; however for the 3 minute 
immersion it appeared that the 
fine grain steel had a slight tend- 
ency toward producing a bright 
coating. 

+ + + 

HE carburized samples proved 

to be very interesting. The 
difference between the slowly cool- 
ed and quenched samples was out- 
standing, the quenched or hard- 
ened sample being 100% bright 
with a smooth spangled finish 
whereas the slowly cooled sample 
was gray with a rough surface. 


+ + + 
Effects on Coating Weight — 
Series A 


HE effect of increasing 
amounts of cold work or de- 
formation was to increase the 
weight of the coating, this trend 
being more noticeable for the 
longer immersion time. 
++ + 


HIS tendency is in accordance 

with the fact that cold de- 
formation increases the diffusion 
rates of metals probably because 
it disturbs the lattice structure to 
the extent that interatomic ex- 
change is made easier. It has been 
shown that hot-dip coatings are 
the results of an alloying action 
between the iron and zine atoms 
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in which the iron atoms diffuse 
outward to form compounds or 
phases of much higher melting 
point than the pure zine. The 
effect of cold deformation is to 
increase coating weight due to a 


higher diffusion rate resulting 
from a loosened or disturbed 
crystal lattice. 

+ + + 


HE effect of quenching the low 
carbon steel was without ap- 
preciable effect. The difference 
in coating weight between the fine 
and coarse grain samples was very 
slight however the coarse grain 
steels were somewhat heavier. A 
much greater difference in coat- 
ing weights was observed on low 
silicon steels. It seems to be 
characteristic of the higher silicon 
steels to show much smaller coat- 
ing weight differences between 
the fine and coarse grain samples. 
The same tendency was observed 
in Series C and D in which case 
the silicon steels showed very 
much smaller differences in coat- 
ing weight than the other fine 
and coarse grain samples. 
+ + + 
HE carburized sample, No. 9, 
showed a _ tendency toward 
heavier coatings, particularly 
noticeable for the 3 minute im- 
mersion. The quenched sample, 
No. 10, had very much lower coat- 
ing weight, at the 3 minute immer- 
sion the weight for the hardened 
sample being approximately 1, 
that of the slowly cooled sample. 
This tremendous difference is of 
unusual interest. It would appear 
that the extreme rigidity of the 
lattice due to the hardening treat- 
ment inhibits the migratory tend- 
ency of the iron atoms to the ex- 
tent that the alloying action with 
the zinc is materially reduced. 


+ + + 
ABLE V shows coating weights 
for all of the samples in 


Series A. Figures 15 and 16 show 
the effect of increasing amounts 
of cold work upon coating weight. 


+ + + 
Effects on Appearance — 
Series B 


HE effects of :cold work and 
the various forms of heat 






































Table IV 
Series A 
Cc Bo a a NS. PF 
Base Composition: ll 017 .029 44 185 .410 
Sample 1, Heat 3117 
Appearance of Galvanized Ceating 
Sample Type Steel 30 Seconds 180 Seconds 
1 Billet as received Dark gray, smooth Lower 20% bright, re- 
mainder dark gray, 
smooth 
2 Cold worked, 11%” Dark gray, smooth Lower 15% bright, re- 
to 114” mainder dark = gray, 
smooth 
3 Cold worked, 11%” Dark gray, smooth Lower 12% bright, re- 
to 1” mainder dark gray, 
smooth 
4 Cold worked, 114” Dark gray, smooth Lower 8% bright, re- 
to 34” mainder dark gray, 
smooth 
5 Cold worked, 114” Dark gray, smooth Entirely dark gray, 
to %4” smooth 
6 Billet, water Dark gray, smooth Lower 5% bright, re- 
quenched mainder dark = gray, 
smooth 
7 Coarse grained Dark gray, smooth Lower 5% bright, re- 
sample mainder dark gray, 
slightly rougher than 
above sample 
8 Fine grained Dark gray, smooth Lower 20% bright, re- 
sample mainder dark gray, 
smooth 
9 Carburized, as re- Light gray, smooth Light gray, surface was 
ceived noticeably very rough 
10 Carburized and 100% bright, shiny, 100% bright, shiny, 
hardened spangled spangled 
Table V 
Series A 
BS OS MES: een — Ai 62 OW. SE 
Base Composition: ne 017 -029 44 185 410 
Sample 1, Heat 3117 
Weight of Coating, Oz./sq. ft. 
Sample Type Steel 30 Seconds 180 Seconds 
1 Billet as received 1.1896 3.4910 
2 Cold worked 11%” to 114” 1,2331 3.5707 
3 Cold worked, 11%” to 1” 1.2505 3.6733 
4 Cold worked, 114” to 34” 1.2736 3.9163 
5 Cold worked, 11%” to 1%” 1.2774 4.2726 
6 Billet, water quenched 1.0660 3.2832 
? Coarse grained sample 1.1578 3.5246 
8 Fine grained sample 1.1349 3.3639 
9 Carburized, as received 1.5547 5.9606 
10 Carburized and hardened 0.9892 1.5100 





treatment on the appearance of 
the galvanized coatings are shown 
in Table VI: 
+ + + 

S would be expected, the base 

composition of steels in this 
series normally galvanizes with a 
bright, spangled coating. This is 


characteristic of low-silicon, low- 

phosphorus steels as indicated in 
previous work (3). 

+ + + 

HE effect of increasing 

amounts of cold work had no 

noticeable effect upon the appear- 

ance of the coating. In every case 
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Many wire and wire products plants have learned 
that handling materials overhead with Cleveland 
Tramrail really is the modern way which increases 


production and lowers costs. 


Every year more rod producers and fabricators 
are added to the growing list of Cleveland Tramrail 
customers. Every year old satisfied customers ex- 


tend their Tramrail installations. 


1941 has been no exception to the trend. Many 
block stripping cranes and carriers have been in- 
stalled. More cleaning house cranes have been pur- 


chased—bringing the total up to 27 installations. 


Other wire and rod handling equipment has been 


erected or is on order. 

Of great importance to those companies operat- 
ing at peak capacity is the fact that an installation 
of Cleveland Tramrail often eliminates the need 


for plant expansion because Tramrail equipment aids 


production, increases storage capacity and makes 
use of remote out-of-the-way spaces. 


It will pay you to discuss this modern way of 
handling with your local Cleveland Tramrail repre- 
sentative. 


CLEVELAND TRAMRAIL DIVISION 


THE CLEVELAND CRANE & ENGINEERING CO 
1141 E. 283rd Street Wickliffe, Ohio 











Block strippers—internal and external—are available for modern or old style blocks. 


cleaning house cranes handle 50 to 450 tons in 
4 They permit one man to take care of 2 to 6 blocks. 


leveland Tramrail 
24 hours, They save floor space—up to 80% 
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A Cleveland Tramrail system as illustrated above introduces high-degree efficiency which cuts out 
lost motion and waste space. The bundles are picked up, transported and set in place by means of 
controls in the Tramrail hairpin-hook-carrier cab. The operator, without floor assistants, does it all 
electrically. Because aisles are not required and bundles can be piled higher, the capacity of a 
storage area is greatly increased with Cleveland Tramrail. 


It is simple to load and unload 
railroad cars with a Cleveland 
Tramrail ystem and _ hairpin 
hook. This shows how many 


Cleveland Tramrail rod handling systems can be as simple 
leading plants are doing it. , 


able, either hand or electrically 
rs below are hand propelled. 
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a cast 
pundle® ant 
more ea U > 
e Acker sor. rae 
cart A few of a battery of Cleveland Tramrail block-stripping 
cranes in a modern plant. The carriers are provided with 
rigid arms which make them easy to propel. Conveniently 
located in the lower extremity of the arms are push- 
buttons for controlling the hoists. 
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the coating had a bright, shiny, v0 : : 
spangled appearance. , eens ere eee 
ri a WEIGHT OF COATING v3 _Y%e AEOUCTI OLY IN AREA 
HE quenched low’ carbon Yo & 3 MINUTE IMMERSIONS 
samples were unchanged in tT 
appearance for both the 30 second 
and 3 minute immersions. 
+ + + / 
HE coarse grain sample for the tie CRN 9 or Maca eMC maa ca ae eee 
30 second immersion was en- 
tirely dark gray in appearance, at 
the 3 minute immersion it ap- —— Series 
peared bright and shiny although Cf, on _-- eae SAP F susie a—camendver aaa 
slightly rougher. This unusual 
behavior lead to a further investi- | 
gation of this effect. Data pre- qj 
sented in Series D showed the Y Sw 
same results. | re JT = es: Meno ie ia eas ea: | 
n 
HE fine grane samples were Ny Tsetse ea aN TRLaR ERS RneseTS so S, 
unchanged in appearance. The ON Series Gt. .01F 1026 $3 175 010 | 
carburized sample was bright but oe ams biel - al ik 
had a considerabiy rougher surface | | | 
than other samples. The car- h | | 
burized and hardened sample had | | | 
a smooth, bright, shiny spangled 3 20 . | _ . 
finish. S | | 
cls 8 . ere a eas 
Effects on Coating Weight — 4) i ee eee aaa 
. . a ek. Pies te ha =_ 
Series B } S== Pg re iy 
NCREASED amounts of cold } ee kas Serre Bass Se 
work resulted in increased ; cca mamelaiaias, geet > Bah 
coating weight. The effect was an 
more pronounced in this series of o. nt <2 | r fet. ~ 
steels than in Series A. | | 
+ + + | | 
HE quenched low-carbon sam- | | 
ple showed no change in coat- 20 VY oa 0 20 _- /00 
ing weight from that of the base Bap fads Dedustien da Ape ee ats beh 
sample No. 1. 
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Figure 17. + + + + + Figure 18. + Figure 19. + + + + + 


Figure 17. Left to right, sample Nos. 1, 2, 3, 4 and 5; Series A, 30 second immersion. Composition of the base sample No. 1, is as follows: C .11, P .017, 
S .029, Mn .44, Cu .185, Si .410%. Sample 1 is the hot rolled billet whereas samples 2. 3, 4 and 5 differ only from the base sample in having been cold 
worked. Samples 2, 3, 4 and 5 were cold worked from 114” billets to 1144”, 1”, %4” and %” squares respectively. Note that cold work did not have any 
brightening tendency and the appearance of the coatings are unchanged. Figure 18. Left to right, Sample Nos. 9 and 10. Series A 30 second immersion. 
Sample 9 was carburized for 36 hours at 1700° F., and allowed to cool in the carburizing box. Sample 10 was carburized as described above, then reheated to 
1550° F., and quenched in cold water to harden the surface. The object of carburizing was to determine the effect of increasing the carbon content of the 
surface upon galvanizing. Note that only the hardened sample galvanized with a bright shiny coating. The sample which was only carburized and not 
hardened behaved like the rest of the samples in this series, namely, that it galvanized with a gray coating. This hardened sample galvanized with a bright 
coating at the long immersion time also. The composition of the base sample before carburizing was as follows: C .11, P .017, S .029, Mn .44, Cu .185 
Si. 410%. Figure 19. Left to right, samples Nos. 1, 2, 3, 4 and 5; Series B, 30 second immersion. Composition of the base sample, No. 1, is as follows: 
C .11, P .015, S .026, Mn .43, Cu .193, Si .010%%. Sample 1 is the hot rolled billet whereas samples 2, 3, 4 and 5 differ only from the base sample in having 
been cold worked. Samples 2, 3, 4 and 5 were cold worked from 1%” billets to 1%4”, 1”, %4” and 1%” squares respectively. Note that cold work did not have 
any graying effect upon the appearance of the coatings. Sample 5, shown on the extreme right was slightly rougher and a shade less bright than the other 

+ + + + + + + 


samples. . o + 
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Sample 
1 
2 


3 


or 


10 


Base Composition: 
Sample 1, Heat 1462 





Type Steel 
Billet, as received 
Cold worked, 11%” 
to 114” 

Cold worked, 
to 1” 

Cold worked, 11%” 
to 34” 

Cold worked, 
to 14” 


Billet, water 
quenched 
Coarse grained 
sample 


Fine grained 
sample 


Carburized, as re- 
received 
Carburized 
hardened 


and 





Table VI 
Series B 
tO. IE SBE 
ll 015 .026 


Appearance of Galvanized Coating 


30 Seconds Mice 
Bright, 
Bright, 


spangled 
spangled 


shiny, 
shiny, 
spangled 


Bright, shiny, 


Bright, shiny, spangled 
Bright, shiny, spangled, 
but slightly less bright 
than sample _ above, 
hardly noticeable 


Bright, shiny, spangled 


Entirely ~-dark 


smooth 


gray, 


Bright, shiny, spangled 


Bright, shiny, consider- 
ably rougher than above 


Bright, shiny, spangled 


180 Seconds 


Bright, shiny, spangled 
Bright, shiny, spangled 
Bright, shiny, spangled 
Bright, shiny, spangled 
Bright, shiny, spangled 
Bright, shiny, spangled 
Bright, shiny, spangled, 
rougher than above 
samples 

Bright, shiny, spangled, 
rougher than above 
samples 


Bright, shiny, consider- 
ably rougher than above 
Bright, shiny, consider- 
ably rougher than above 




















Table VII 
Series B 
ei oe 2a ae Cu Si 
Base Composition: ll 015 .026 43 193 .010 
Sample 1, Heat 1462 
Weight of Coating, Oz./sq. ft. 
Sample Type Steel 30 Seconds 180 Seconds 
1 Billet as received 1.2207 1.4966 
2 Cold worked, 11%” to 14” 1.3318 1.5155 
3 Cold worked, 11%" to 1” 1.4001 1.6350 
4 Cold worked, 114” to %4” 1.4262 1.6738 
5 Cold worked, 11%” to %” 1.5170 1.7855 
6 Billet, water quenched 1.2213 1.5121 
7 Coarse grained sample 1.3703 1.8913 
8 Fine grained sample 1.1349 1.4809 
9 Carburized, as received 1.1869 1.2756 
10 Carburized and hardened 0.7866 1.2020 
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Figure 20. 
Series 


the surface. 


B, 30 second immersion. 
carburized for 36 hours at 1700° F., 
to cool in the carburizing box. 
carburized as described above, 
1550° F., and quenched in cold water to harden 
The object of carburizing was to 
increasing the carbon 
Both 


determine the effect of 
content of the surface upon galvanizing. 
samples galvanized with bright coatings, however 
the hardened sample had a very much smoother 
coating than the other sample which was merely 
carburized but not hardened. The composition of 
the base sample before carburizing was as follows: 
C .11l, P .015, S .026, Mn .43, Cu .193, Si .010%. 
After carburizing the carbon content of the case 
was quite high being of approximately eutectoid 
composition as determined metallographically. 


Left to right, samples Nos. 9 and 10, 
Sample 9 was 
and allowed 

Sample 10 was 
then reheated at 
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Figure 22. Left to right, sample Nos. 8, 1 and 7, 
Series B, 180 second immersion. Composition of 
the base sample, No. 1, is as follows: C .11, P 
-015, S .026, Mn .43, Cu .193, Si .010%. Samples 
8, 1 and 7 vary in grain size only, being fine, 
medium and coarse grain steels respectively. Note 
that at the longer immersion time the coarse 
grained sample galvanized with a bright coating. 


HE coarse grain steel had a 


considerably heavier coating 
than the fine grain samples. In 
fact, taking sample No. 8 as fine 
grain, sample No. 1 as medium 
grain-size steel, and sample No. 7 
as coarse grain, we note a pro- 
gressive increase in coating 
weight, namely; 1.1349, 1.2207 and 
1.3703 oz./sq. ft. respectively for 
the 14 minute immersion, and 
1.4809, 1.4966 and 1.8913 0z./sq. 
ft. respectively for the 3 minute 


immersion. 
a 


HE carburized samples in this 

series showed lower coating 
weights than the base sample for 
both the 14 and 3 minute immer- 
sions. The carburized and hard- 
ened samples showed the lowest 
coating weights of any of the 
samples in the series. 


ss 











Figure 21. Left to right, sample Nos. 
8, 1 and 7, Series B, 30 second immer- 
sion. Composition of the base sample, 
No. 1, is as follows: C .11, P_ .015, 
S .026, Mn .43, Cu .193, Si .010%. 
Samples 8, 1 and 7 vary in grain size 
only, being fine, medium and coarse 
grain steels respectively. Figures 8, 1 
and 7 show the microstructures for 
these steels. Note that at the short 
immersion time of 30 seconds the coarse 
grained steel galvanized with a dull 
gray coating. — — 
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N order to make a more 
thorough study of the effect 

of grain size on various types of Series C 
steels the samples in Series C and Fine Grain Steels 
D were prepared in fine and coarse C P S Mn Cu Si 
grain sizes. The fine grain cor- Base Composition: 17 .018 031 AT 189 012 
responded to that shown in (Heat 2176, Sample 10) 
Figure 11 while the coarse grain Appearance of Galvanized Coating 
steels had a grain size as indicated 


Table VIII 




















: ‘ ; 4 Sample Analysis 30 Seconds 180 Seconds 

in Figure 12. Thus it was possible : ‘ 

to observe the effect of grain ales 10 189% Cu. Bright, shiny, spangled Bright, shiny, spangled 
' 1 375% Cu. Bright, shiny, spangled Bright, shiny, spangled 


appearance and coating weight on 9 615% Cu. 
steels varying in copper, silicon, - 
manganese and phosphorus con- 


Bright, shiny, spangled Bright, shiny, spangled 





10 012% Si. 
3 130% Si. 


Bright, shiny, spangled 
Dark gray, lower 8% 


Bright, shiny, spangled 
Dark gray, lower 10% 





=e tent. bright bright 
o-oo 4 240% Si. Dark gray, lower 30% Lower 70% bright 
bright 
Effects on Appearance — 5 510% Si. Entirely dark gray Entirely dark gray 
Cast Cc 10 47% Mn. Bright, shiny, spangled Bright, shiny, spangled 
eries 6 75% Mn. Bright, shiny, spangled _ Bright, shiny, spangled 
7 87% Mn. Bright, shiny, spangled Bright, shiny, spangled 





HE appearance of the various a 
fine grain test samples 10 018% P. 
e grain test Samples are 8 045% P. 


summarized in Table VIII. The 


Bright, shiny, spangled 
Bright, semi-lustrous, 
streaked, no spangle 


Bright, shiny, spangled 


Bright, streaked, spangle 
barely discernible 


ooo 





base sample, No. 10, being low in 
silicon and phosphorus content 
normally galvanizes with a bright, 
smooth spangled finish. The re- 
sults obtained were in every re- 
spect similar to those obtained in 
previous work concerning the 
specific effects of composition on 
appearance. The high silicon and 
high phosphorus steels showed 
gray coatings for the short im- 
mersion time. Copper and man- 
ganese had no effect upon the ap- 
pearance of the base sample. The 
samples galvanized for 3 minutes 
were somewhat rougher than those 
galvanized for 14 minute. 


++ + 


Effects on Appearance — 
Series D 


HE effect of coarsening the 

grain size was quite marked 
in that the tendency toward pro- 
ducing gray coatings was greatly 
increased. Data on appearance are 
shown in Table IX. As has been 
previously noted, increased immer- 


- sion time tends to produce bright 


coatings, this being due to in- 
creased coating thickness which 
permits a pure zinc layer to freeze 
on the outside before alloying is 
complete. Bright, spangled coat- 
ings always have a pure zinc layer 
on the outside whereas gray coat- 
ings are always composed entirely 
of iron-zine alloy layers. 


9 086% P. 


Entirely dark gray 


Bright, streaked, spangle 
barely discernible 








HOSE of the 3 minute immer- 
sion samples which galvanized 
with bright coatings were much 
rougher than the corresponding 3 
minute samples in the fine grain 


steels. 
es + 


HE microstructure of ordinary 

hot rolled steel sections inso- 
far as grain size is concerned 
would show either fine or medium 
grain size. Therefore, it would 
appear that chemical composition 
would be a more important factor 
than grain size except under un- 
usual conditions since under 
normal conditions an extremely 
coarse grain would not be desir- 
able. 

+ + + 

HE behavior of the various 

steels in Series A, B and C in 
regard to their galvanizing char- 
acteristics were the same as ob- 
served in a previous investigation 
(3) ; namely, that varying amounts 
of copper and manganese have 
little or no effect upon coating 
weight and appearance, and that 
silicon and phosphorus produce 
gray coatings under certain con- 


ditions. 
+ + + 


IGURE 23 through 30 show the 
appearance of the various sets 





of steels in Series C and D, gal- 
vanized for 30 seconds. Note the 
decided tendency toward produc- 
ing gray coatings in the coarse 
grain (Series D) steels. 


+ + + 


Effects on Coating Weight — 
Series C and D 


HE coating weights for the 
various samples in Series C 
and D are summarized in Table X. 
The obvious effect of increased 
grain size is to increase coating 
weight. This fact can be readily 
observed by comparison of data 
in Table X. It is interesting to 
note that the difference in coating 
weight was not a constant factor 
but varies with the type of steel; 
for example, the increase in coat- 
ing weight due to coarsening of 
grain size was least in the case of 
the silicon steels and greatest in 
the case of the high-phosphorus 
steels for the 3 minute immersion. 
The coating weights for the fine 
grain steels followed the same 
trends as observed in previous in- 


vestigations. 
++ + 


Final Discussion and Summary 
ATA presented in connection 


with the present investigation 
reveal that in addition to the ef- 
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Base Composition: 
(Heat 2176, Sample 1%) 


Sample Analysis 


10 


10 


10 


10 


189% 


" 375% 


675% 


012% 


130% 


240% 


510% 


ATG 


15% 
87% 


018% 


045% 


086% 


Cu. 


Cu. 
Cu. 


Mn. 


Mn. 
Mn. 


P. 
r. 


sf 


Table IX 
Series D 
Coarse Grain Steels 
Cc P Ss 
av .018 031 


Appearance of Galvanized Coating 


30 seconds 


Two sides gray; other two 
sides gray near top, semi- 
lustrous near bottom; no 
spangle whatever — defin- 
itely a gray sample al- 
though not as gray as or- 
dinarily encountered. Sur- 
face rough on semi-lustrous 
area. 


Same as above 


Same as above except some- 
what brighter 


Two sides gray, other two 


sides gray near top, 
description above. 


see 
Dark gray, lower 10% bright 


Dark gray, lower 25% bright 


Dark gray, lower 5% bright 


Two sides gray, other two 
sides gray near top, see 
description above 

Same as above 

Entirely gray on all sides, 
lower 10% bright 

Two sides gray, other two 
sides gray near top, see 
description above 


Entirely dark gray 


Entirely dark gray 


Bright, shiny, 


Mn 
Ail 


180 Seconds 


Bright, shiny, indistinct 
spangle, rough, streaked 


Same as above 
Same as above 


indistinct 
spangle, rough, streaked 
Dark gray, lower 10% 
bright 


Entirely bright with semi- 
lustrous appearance, 
spangle hardly discernible, 
surface slightly roughened 


Entirely gray, lower 5% 
bright 
Bright, shiny, indistinct 


spangle, rough, streaked 


Same as above 


Same as above except 
slightly rougher surface 

Bright, shiny, indistinct 
spangle, rough, streaked 


Same as above except 
rougher and more streaked 


Entirely light gray with 


pitted surface 
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Figure 23. Left to right, sample 
Nos. 10, 1 and 2 Series C (fine 
Note that all samples 
galvanized with bright, smooth, 
second 


grain). 


spangled coatings. 


immersion. 
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Figure 24. 
Nos. 10, 
(coarse grain), 


and 2 Series 


grain size. 
in grain size 
and roughening of coating. 
second immersion. — 


Left to right, sample 
D 
same steels as 
shown in Figure 23 except for 
Note that increase 
caused graying 
30 
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Figure 25. 
3, 4 and 5, Series C 


dition of silicon produces gray 


Left to right, sample Nos. 10, 
(fine grain). 
coatings. 


fects of the chemical composition 
of the steel, other factors affect 
such galvanizing properties as ap- 
pearance of the coating and weight 
of coating. The factors under con- 
sideration in the present study 
were cold deformation, varying 
grain size and heat treatment. The 
presence of certain elements in the 
steel, notably silicon, influences 
the magnitude of the effect of the 
factors mentioned above. The dif- 
ference exhibited in coating weight 
between the carburized samples, 
No. 9, in Series A and B for the 3 
minute immersion was particularly 


outstanding. 
ie 


HE low coating weights ob- 
tained with the carburized 
and hardened samples, No. 10, in- 
dicate that the microstructure of 
the steel can and does, in some 
cases, play an important role in 
affecting coating weight. 


+ + + 


N regard to grain size, the re- 
sults were somewhat different 
than anticipated in that it was 
thought that the fine grain steels 
would show increased coating 
weights and a tendency toward 
gray coatings. The reason for this 
assumption is that increased dif- 
fusion rates are usually associated 
with finer grained aggregates. 
However, for the steels prepared 
in the manner as previously in- 
dicated, the coarse grained steel 
showed increased diffusion rates 
as indicated by increased alloying 


be és 
ee 





Figure 26. Left to right, sample Nos. 10, 
3, 4 and 5, Series D (coarse grain), same 
steels as shown in Figure 25 except for 
grain size. No effect noticeable on samples 
3, 4 and 5 since they tend to galvanize 
gray due to high silicon content. 
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action which produced the heavier 
coating weights. 
++ + 

HE following statements sum- 

marize the effects of cold de- 
formation, grain size, and heat 
treatment upon the properties of a 
hot-dip galvanized coating. This 
summary is based upon the condi- 
tions of the experimental methods 
described herein. Under these 
conditions all of the effects de- 
scribed are reproduceable. How- 
ever, differences in size and shape 
of section being galvanized, tem- 
perature of spelter, cooling effects, 
if any; nature of wipes, if any; 
condition of surface, whether 
smooth or rough, rate of emerg- 
ence from spelter, general condi- 
tions of pickling and fluxing and 
possibly other factors, all have a 
bearing upon the resultant proper- 
ties of the coating. 


+ + + 


SUMMARY 
| — Effect Upon Appearance 


1. Cold deformation had no appreciable 
effect upon the appearance of the 
coatings for either low-silicon or 
high-silicon steels. That is, the low- 
silicon steels galvanized with bright, 
shiny, spangled coatings regardless 
of the amount of cold work while 
the high-silicon samples all had the 
anticipated dark gray coatings. 


2. Fine or medium grain size steel, such 
as ordinarily obtained on hot-rolled 
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Figure 27. Left to right, sample Nos. Figure 28. Left to right, sample Nos. 








Series C and D ail’ 





Table X 
pik aate | ee a ak 
Base Composition: Bi -018 


Heat 2176, Samnle 1%) 








30 Seconds 


180 Seconds” 

Sample Analysis Fine Grain Coarse Grain Fine Grain Coarse Grain 

10 189% Cu. 1.369 1.530 1.739 2.312 

1 375% Cu. 1.347 1.543 1.648 2.110 

2 675% Cu. 1.312 1.529 1.659 2.140 

10 012% Si. 1.369 1.530 1.739 2.312 

3 130% Si. 1.253 1.256 2.895 2.920 

4 -240% Si. 1.180 1.183 2.384 2.475 

5 510% Si. 1.305 1.370 3.645 3.978 

10 47% Mn, 1.369 1.530 1.739 2.312 

6 -15% Mn. 1.358 1.569 1.726 2.920 

7 87% Mn. 1.362 1.538 1.740 2.615 

10 018% P. 1.369 1.530 1.739 2312 

8 045% P. 1.580 j By § | 2.140 4.290 

9 086% P. 1.631 1.810 3.580 4.860 


Weight of Coating, 0z./Sa. Ft. 3 
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products, have no appreciable effect 

on appearance; low-silicon steels 

galvanize with bright coatings and 

high-silicon steels galvanize with 

dark gray coatings, particularly so 

for the shorter immersion times. 3 
Coarse grain steels such as obtained 
on prolonged annealing at abnorm- 
ally high temperatures produces gray 
coatings on steels which would or- 
dinarily galvanize with a bright, 
spangled coating. This effect is only 
noticeable for the short immersion 
times. For the long immersion time 
of 3 minutes the coatings are bright 
although rough. The bright coat- 
ings are the results of increased 
coating thickness or weight which 
prevents the alloying action from 
becoming complete at the surface, 


thus producing a dark gray, iron-zine 5. 


alloy surface. 
For the high-silicon steels which 





normally galvanize with gray coat- 
ing the effect of coarse grain size 
was not noticeable since the effect 
of coarse grain is to produce the 
same type of coating. 


. The low-carbon steels quenched in 


water from hardening temperatures 
were unchanged in their appearance; 
their coating appearance was the 
same as the base sample. 


. The appearance of the coating of 


the carburized samples from the 
high-silicon steel was essentially the 
same as the base sample, that is, 
with a gray finish. The same was 
true of the carburized sample from 
the low-silicon steel; the appearance 
being bright although with a some- 
what rougher finish. 

The carburized samples which were 
hardened by quenching in water 
from the hardening temperature 





Figure 29. Left to right, sample Nos. Figure 30. Left to right, sample Nos. 


10, 6 and 7, Series C (fine grain). 10,, 6 and 7, Series D (coarse grain) 10, 8 and 9, Series C (fine grain) 10, 8 and 9, Series D, (coarse grain), 


All samples galvanized with bright, same steels as shown in Figure 27 


smooth, spangled coatings. + except for grain size. Note tendency duces gray coatings. 
to galvanize with gray coatings due 
to coarsening of grain size. 


Increase in phosphorus content pro- same steels as shown in Figure 29 


except for grain size. Note that all 
samples are gray whereas in Figure 
29, sample 10 was bright, smooth and 
spangled and sample 8 had a semi- 
lustrous slightly roughened finish. + 
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The Discussions at The Wire Association Meetings 
Will Be Published in Detail in the January, 1942 


Issue of Wire and Wire Products. 


+ These Discussions — In Connection With the Published 2 
+ Papers Will Contain Information of Great Value To All . 
+ Wire Production Men — Be Sure To Secure A Copy. be 








galvanized with bright, shiny, smooth 
coatings for both the % and 3 
minute immersions. This was par- 
ticularly remarkable in the case of 
the high-silicon steels since this 
sample was the only one in the en- 
tire set which had a bright, smooth, 
spangled finish, all of the others 
being gray. 


. In Series C, the usual effects of 


composition were observed, namely, 
that neither copper nor manganese 
affect coating appearance, silicon 
produces gray coatings although in 
the range of approximately .20 - .25% 
Si a brightening tendency is noted 
for the long immersion _ time. 
Phosphorus also produces gray coat- 
ings when present in large amounts. 


+ + + 


— Effect Upon Coating Weight 


. Cold deformation increased coating 





weight slightly. 


. Carburized, 


2. Coarse grain steels showed consider- 


able increase in coating weight over 
the corresponding fine grain samples, 
the effect being more noticeable for 
the longer immersion time of 3 
minutes. 


The effect of grain size was least 
noticeable in the case of the high- 
silicon steels and most noticeable in 
the case of the high-phosphorus 
samples. 


. Low-carbon steels quenched in water 
from hardening temperatures show. 


no change in coating weight. 


low-silicon steels, show 
no appreciable change in coating 
weight. Carburized, high-silicon 
steels, show considerable increase in 
coating weight for % minute im- 
mersion and a tremendous increase 
in weight for 3 minute immersion. 


5. 


(1 


(2 


(3 


The carburized and hardened sam- 
ples were unique in showing very 
low coating weights for both % and 
3 minute immersions. The coating 
weights on the high-silicon samples 
were slightly higher than for the 
low-silicon steels. 


+ + + 
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Three of the greatest problems you face today in meeting production schedules 
are solved correctly by the design and precision construction of Vaughn 
Machinery. 
1. Because Vaughn Machinery has always kept pace with the wire industry's 
own demands, the rigid requirements of Defense Production find equally sure 
fulfillment. 


2. Because Vaughn Machinery is primarily high-speed production equipment 
for heavy day-in and day-out operation, you can fully rely on it to meet every 
demand of regular commercial wire drawing. 
3. Because Vaughn Machinery is highly versatile and flexible in operation, 
you'll find it readily adaptable to any type of special production you may en- 
counter. 
A fourth consideration will arise when the defense emergency is over: many 
manufacturers will then produce new and unfamiliar products to meet vastly 
changed marketing conditions. With your Vaughn Machinery you will be pre- 
pared to compete on even terms—enjoying flexibility, production capacity and 
dependability that will handle the toughest jobs as they come—the ultimate in 
precision wire drawing! 
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COLD DRAWING EQUIPMENT 


From the beginning, Vaughn saw the mistake of “hand-fit’’ parts 
in production machinery. All Vaughn production was estab- 
lished on a precision basis, where relentless inspection checked 
every part to rigid tolerances and with all moving parts subject 
to wear manufactured on or with precision jigs. Thus Vaughn 
parts are strictly interchangeable . . . giving you the full advan- 
tages of machine adaptability and speedy replacement. We 
extend an invitation to you to visit the Vaughn plant, and inspect 


at first hand its facilities and manufacturing operations. 


CUYAHOGA FALLS, OHIO, U.S.A. 


Complete Cold Drawing Equipment—Continuous or Single 
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N the early development of stain- 


less steel it was only natural 
that manufacturers should try to 
produce wire and its fabricated 
products from both the pearlitic 
straight chrome steel and the aus- 
tenitic chrome - nickel steel now 
generally known as 18-8. At that 
stage of the development it ap- 
peared practical to cold draw only 
material with relatively low ca- 
pacity for work hardening; and 
when very high physical properties 
were required, pearlitic steels were 
used which could be heat treated 
to attain such properties. The 
pearlitic chrome steels having a 
relatively low capacity for work 
hardening were therefore produced 
with comparative ease in the form 
of wire, but high physical proper- 
ties were attained by a final heat 
treatment and these properties 
were directly proportional to the 
carbon content and were not meas- 
urably influenced by cold draw- 
ing. 


+ + + 


HIS along with other factors 

had a definite limiting effect 
on any extensive development of 
straight chromium wire. On the 
other hand it was found that the 
austenitic chrome-nickel 18-8 type 
alloy had a tremendous capacity for 
work hardening; and, even with 
the equipment available, at that 
time, extremely high properties 
could be attained by merely cold 
drawing. This steel did not re- 
spond to heat treatment except 
such heat treatment as was used 
for softening or reducing its ten- 
sile strength. With the equip- 
ment available, however, the physi- 
cal properties obtained by cold 
drawing were such that the im- 
provement of cold drawing prac- 
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Stainless Steel Wire In Aircraft 


By J. K. Findley, 
Metallurgist 


Allegheny Ludlum Steel Corp., Dunkirk, N. Y. 


Excellent physical characteris- 
tics combined with good corro- 
sion resistance have made the 
use of stainless steel wires, par- 
ticularly the type commonly 
known as 18-8, of great value 
in the construction of modern 
aircraft. * + ” 





tice and further investigation of 
this alloy were indicated. 


+ + + 


T that time the lack of sturdy 
machines as well as the lack 
of knowledge of proper dies, lub- 
ricants, and lubricating coatings 
limited the amount of cold work on 
18-8 to about 75% reduction, and 


this percentage could only be 
reached on sizes smaller than 
.075” diameter. With 75% re- 


duction, the alloy had a tensile 
strength of approximately 250,000 
pounds per square inch and an 
elongation of 10” of only 14 of 1%. 
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1925 to 1929; 1929 to present time—metallurgical 
department as metallurgist on stainless steel in 
the same plant, which was subsequently merged 
with Ludlum Steel Co., and is now Allegheny 
Ludlum Steel Corp. 












Nevertheless, the wire was quite 
tough. This strength was some- 
what short of the strength of the 
tinned piano wire that went into 
the construction of the control 
cords used in the aircraft industry. 
Improved cold drawing practice, 
however, gradually made possible 
tensile strengths of from 300,000 
to 345,000 pounds per square inch 
on wire sizes used in the manu- 
facture of stainless aircraft con- 
trol cords, so that now the strength 
of stranded 18-8 cord equals the 
strength of the best galvanized or 
tinned steel cord. 
+ + + 

HE aircraft industry soon was 

investigating the possibility 
that this 18-8 stainless wire might 
have in correcting some of their 
wire problems. The safe life of 
control cord was one of the first 
to be investigated. Corrosion of 
this cord was not a problem with 
planes that always flew well in- 
land but any coastal or oversea 
planes came in contact with salt 
air corrosion. This involved 
periodic examination and frequent 
replacements of tinned or galvan- 
ized steel cord. The stainless alloy 
had one big factor in its favor and 
that was its infinitely greater re- 
sistance to salt air corrosion. Even 
a slight degree of surface corros- 
ion means a considerable decrease 
in the life of the wires in a high 
strength wire rope or cord and 
even more in a rope or cord which 
is continually flexed. This 18-8 
alloy also has a high fatigue limit, 
a necessary requisite of material 
subject to continual flexing. 


+ + + 
HE magnetic permeability of 
stainless cord or wire rope is 
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infinitely lower than that of steel. 
This is an important factor in the 
alloy’s use in aircraft construction 
where the cord is in the vicinity of 
instruments which might be af- 
fected by magnetic material. The 
desire for a non-magnetic stain- 
less control cord was so great a 
few years ago that considerable 
experimental work was done to 
produce such a cord but it was 
found that the sacrifice in strength 
was too great to make it practical. 
It is now possible to limit the per- 
meability on individual wires to a 
maximum of 2 by raising the nickel 
content’ of chrome-nickel alloy to 
about 12%. This alloy, however, 
cannot be cold drawn consistently 
to tensile strengths above 245,000 
pounds per square inch, and, con- 
sequently, cord or wire rope made 
of this composition will be 
somewhat lower 
in breaking 
strength than 
that made from 
the regular 18-8 
analysis. 

+ + + 
HERE are 
several other 

cable applications 
on aircraft where 
stainless wire rope is extensively 
used. Mainly these uses are anchor 
ropes, mooring pendants, push-pull 
controls, and hoisting slings. For 
mooring pendants seaplane manu- 
facturers have specified the molyb- 
denum bearing 18-8 wire due to 
its increased resistance to salt air 
conditions. The higher nickel 
content in this molybdenum bear- 
ing 18-8 stainless lowers the ten- 
sile strength compared to that of 
regular 18-8, but the increased cor- 
rosion resistance under the con- 
ditions encountered has justified 
the use of the lower tensile ma- 
terial. In the construction of these 
various wire ropes or cords, the 
push-pull controls are _ usually 
1 x 19 and the majority of other 
uses are 7 x 19 construction. 


te ahd, g 


HE production of approxi- 
mately 1,000,000 feet of stain- 
less rope or cord every month for 
present aircraft production cer- 
tainly indicates that it has found 
a field where its worth offsets its 


Airplane Cable Terminals. 


initial cost. The specifications to 
which the stainless wires are made 
are high and rigid, and our re- 
search indicates that _ possible 
future improvements in stainless 
wire rope may eventually permit 
even higher specifications. 
+ + + 


N important use for 18-8 

chrome-nickel stainless wire 
on aircraft, where its corrosion re- 
sistance is a negligible factor, is 
in the stranded high tension mag- 
neto ignition cables. For this, 
dead soft 18-8 wire is used. Its 
strength of approximately 90,009 
pounds per square inch as well as 
its softness and ductility is an aa- 


‘ vantage in the construction of the 


heavily insulated finished cable, 
yet this annealed type of wire was 
chosen because of its electrica) 





~ + + + 


characteristics which produce a 
better timed and conditioned spark 
regardless of length of ignition 


cable. 
+ + + 


ANY small stainless steel ma- 
chine screws are used in the 
numerous navigating aircraft in- 
struments. The free machining 
modification of 18% chrome 8% 
nickel alloy with its excellent cor- 
rosion resistance, high strength, 
and above all, non-magnetic prop- 
erties, has been chosen for this job. 
Various pins and shafts of the 
same alloy are used in these in- 
struments for the same reason. 
+ + + 
INGES and hinge pins used in 
the cowling and on various in- 
spection drawers are again made 
from annealed stainless steel wire 
because of its non-magnetic prop- 
erties. Throughout the construc- 
tion of a plane, particularly in the 
motor assembly, there are various 
uses for rather stiff tempered lock- 
ing pins and cotter pins, made 


from 18-8 or 18-8 plus molybdenum 
wire. 
+ + + 

RATHER familiar term in 

aircraft assembly is safety 
wire, most commonly used to pre- 
vent various nuts, turn buckles, 
and pins from rotating from a set 
position. Dead soft annealed 
18-8 or 18-8 plus molybdenum is 
again specified because of its non- 
magnetic qualities, its corrosion re- 
sistance and its pliability. 


+ + + 

HERE the use of small coil 
springs is necessary in the 
assembly of aircraft or the as- 
sembly of component parts, stain- 
less spring wire is usually speci- 
fied. The low magnetic permea- 


bility of 18-8 and the practically 
non-magnetic properties of the 
_ higher nickel or 
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18-8 with molyb- 
denum coupled 
with their physi- 
cal characteris- 
tics are very fav- 
orable to the 
application of 
these alloys. 
4 There is very 

little change in 
strength or stress characteristics 
in these alloys up to at least 350°F. 
which makes the material ideal for 
most thermostatic springs. On 
some applications, springs have 
been operated at 700°F. and still 
maintained high enough elastic 
properties to justify their service. 


+ + + 


HE wires used in practically 

all of the above applications 
are the so-called fine sizes, ranging 
from a diameter of .005” to about 
.100”. The sizes involved in the 
construction of aircraft control 
cord usually are in the range of 
.007” to .020” in diameter. Wires 
used in the construction of moor- 
ing pendants are seldom larger 
than .063” in diameter. 


+ + + 
HERE are some very impor- 
tant uses for the larger dia- 
meter stainless steel wires in sizes 
running from approximately 1” 
diameter into sizes that would be 
classified as fair bar dimensions. 
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NE of these applications is for 

streamlined aircraft tie rods. 
The larger land aircraft no longer 
use external or streamlined tie 
rods in their construction. Smaller 
training planes, however, still use 
them as do seaplanes, particularly 
in connection with the fastening of 
floats. These rods are manufac- 
tured from round bars 14” up to 
3’ diameter. 

+ + + 
OLYBDENUM bearing 18-8, 
that is, Type 317, has been 

chosen by seaplane manufacturers 
as best suited to withstand the 
type of corrosion encountered by 
this class of aircraft. Several 
inches on both ends of the rods are 
rounded and 
threaded to take 
the fittings used 
in fastening them 
to the ships. The 
lengths of rods 
between these 
round ends are 
formed to oval 
sections. As men- 
tioned before, 
this alloy cannot 
be worked to so 
high a_ strength 
as regular 18-8, 
but the physical 
properties attain- 
ed are _ satisfac- 
tory. The accom- 
panying photo- 
graph shows a 
number of these 
highly polished 
type 317 aircraft 
tie rods. 


Airplane Tie Rods. 


+ + + 


NOTHER notable application 

of stainless rod in the aircraft 
field is for the fittings which fasten 
together the wire rope or connect 
the wire rope to movable or sta- 
tionary portions of the ship. The 
rods used range from ;°;” diameter 
wire up to fairly large bar dimen- 
sions. One end is made in the form 
of a sleeve into which the cable 
end is inserted. The sleeve is then 
cold swaged in such a way as to 
squeeze metal down into the val- 
leys of the wire rope, thus per- 
fectly locking the cable into the 
fitting. This is accomplished with 
negligible damage to the wires of 
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the cable, leaving unimpaired their 
breaking strength. The other end 
of the fitting is made in several 
shapes, the most common of which 
are shown in the accompanying 
photograph. The designations 
given these fittings as shown in 
the photograph are from top to 
bottom Class D, Class A, Class B, 
and Class C. Several advantages 
are attained by using chrome 
nickel stainless steel in the manu- 
facture of these parts. No concern 
need be felt as to possible corrosion 
between the cable and the sleeve; 
the alloy is non-magnetic and 
therefore does not affect compasses 
in the vicinity of the fittings made 
from this stainless; the strength 
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of the alloy is sufficiently high so 
that fittings need not be bulky in 
order to have strength equal to or 
greater than the cables which they 
hold. A free machining variety of 
18-8 has successfully met these re- 
quirements for some time and 
many hundreds of thousands of 
these alloyed fittings are in use on 
all types of old and new aircraft. 
++ + 

HIS covers fairly well the 

major uses of stainless wire or 
rod as applied to aircraft construc- 
tion. In glancing over these appli- 
cations one is led to believe that 
the commonly termed 18-8 alloy or 
its modifications is the only cor- 
rosion resisting steel in wire or 
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rod form that is used in such con- 
struction and except for a few 
terminals or fittings made from 
Type 410 low carbon 12-14% 
chrome steel, or Type 431 contain- 
ing 14-18% chrome and 2% maxi- 
mum nickel, this is true. The 
reason for its selection is justified 
when one compares the properties 
desired with the properties obtain- 
able on various alloys. 
+ + + 

T might be well to give the 

analysis the writer has in mind 
for this Type 302 or Type 304, 
18-8 alloy used in airplane con- 
struction. The range in mind is: 
C .06-.12%, Mn 2% max., Si .60% 
max., Cr 17-20%, and Ni 17-12%. 
Recently some 
specifications 
have limited the 
carbon to .07% 
max., manganese 
to .70% max., 
and the chrome 
and nickel to 
18% and 8% 
minimums, res - 
pectively. The 
analysis for 18-8 
with molybde- 
num, Type 316 or 
317,usedfor 
rope or. spring 
wire is C .10% 
max., Mn 2% 


min., Ni 14% 
max., and Mo 2% 
min., while for 
tie rods the an- 
fee een er gee te Oe 
max., Mn. 2% max., Ni 14% max., 
Cr 18% min., and Mo from 3-4%. 
The free machining 18-8 Type 303 
contains C .10% max., Mn 1.20% 
max., Cr 18% min., Ni 8% min., 
and either .12-17% P with .15-.30 
Selenium, or .12-.17 P with .10% 
max. Sulphur. 


+ + + 


HE above ranges of com- 

position come within the limits 
specified by the aircraft industry 
covering material for all previous- 
ly mentioned applications. Recently 
specifications have been broader 
in scope to allow proper selection 
of analysis for the individual ap- 
plications. 
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N review, we find that 18-8 and 
its modifications are used for 
springs, pins, wire rope, cable 
ends, control cord, terminals, and 
especially control cord. The prop- 
erties which favor its use are high 
tensile strength, good toughness, 
resistance to salt air corrosion, low 
magnetic permeability, and fair 
ductility. 
++ + 
ig claiming resistance to salt 
water or salt air corrosion, it 


is understood that none of these 
corrosion resisting alloys is 100% 
resistant under all conditions. The 
knowledge of their limitations 
under certain conditions, coupled 
with proper precautions in assem- 
bly and care of the various parts 
has. practically eliminated the 
problem of corrosion. 
+ + + 
ANY difficulties have been en- 
countered in making material 
stainless steel for the Aircraft In- 


dustry what it is today. It is not 
the author’s intention, however, to 
imply that the ultimate has been 
reached, for further improvement 
is still desired; yet it must be ad- 
mitted that the use of stainless 
steel wire and rod has been of 
material benefit to the Aircraft 
Industry. Research leads us to 
hope and believe that greater im- 
provement can still be made and 
greater service can yet be rend- 
ered this Industry. 





Shall We Defend or Attack? 

““M"HE- divided opinion of the 

country, unless changed, re- 
veals what would be a serious 
weakness, in event of a declaration 
of war upon us by either Germany 
or Japan, or by us upon either or 
both of those nations. The weak- 
ness lies in the public attitude in 
that it is defensive-minded.” So 
states the booklet, “Shall We De- 
fend or Attack?,”’ recently pub- 
lished by Farrel-Birmingham Com- 
pany, Inc., machinery manufactur- 
ers of Ansonia, Connecticut. 


+ + + 

“THE booklet points out that this 
! attitude in the country is due 
to a confusion between our histori- 
cal non-aggression foreign policy 
and a simple defensive military 
strategy should actual hostilities 


occur. 
++ + 


HE booklet also examines the 
logical outcome of both an of- 
fensive and defensive strategy of 


war and declares that the assump- 
tion of the simple defensive in war 
“means almost inevitably a long 
drawn out war, with increasingly 
heavy losses before the issue is 
decided. It means disunity within, 
reflected in political interference 
with the disposition and employ- 
ment of armed forces, and the 
hazard of serious casualties and 
losses should such interference 
force a straddle between offensive 
and defensive grand strategy. It 
may result in economic disloca- 
tions and political changes of a 
permanent nature; it may indeed 
even end in a stalemate, followed 
by indefinite economic isolation 
and slow strangulation.” 
++ +) 

“TOR a nation which has already 

thrown down the gauntlet to 
hostile powers, for a nation which 
has no longer a choice between war 
and neutrality, for a nation to 
whom war may be imminent ac- 
cording to the designs of others, 


there must be complete unity. For 
a democratic people that unity can 
be generated only through a gov- 
ernment policy of complete, con- 
tinuous and intellectually honest 
frankness as to the facts, and to 
an administrative policy of de- 
cisive domestic action upon the 
facts. Only in that way can the 
people themselves be inspired to 
heed the vital caution of Mahan, 
the great exponent of American 
naval strategy: 
++ + 

“*IN the matter of preparation 

for war, one clear idea should 
be absorbed first by every one 
who, recognizing that war is a 
possibility, desires to see his coun- 
try ready. That idea is that how- 
ever defensive in origin or politi- 
cal character a war may be, the 
assumption of the simple defensive 
in war is ruin. War, once declared, 
must be waged offensively, ag- 
gressively. The enemy must not 
be fended off but smitten down’.” 








Statement of Ownership 





Statement of ownership, management, circula- 
tion, ete., required by the Act of Congress of 
August 24, 1912 and March 3, 1933, of Wire & 
Wire Products published monthly at Washington, 
N. J., for October 1, 1941. 


State of Connecticut, County of Fairfield, ss. : 
Befors me, a Notary Public in and for the State 
and county aforesaid, personally appeared R. S. 
Spengel, who, having been duly sworn according 
to law, deposes and says that she is the Secretary- 
Treasurer of Wire & Wire Products and that the 
following is, to the best of her knowledge and 
belief, a true statement of the ownership, manage- 
ment, (and if a daily paper, the circulation), etc., 
of the aforesaid publication for the date shown 
in the above caption, required by the Act of 
August 24, 1912, as amended by the Act of 
March 3, 1933, embodied in section 537, Postal 
Laws and Regulations, printed on the reverse of 
this form, to wit: 


1. That the names and addresses of the publish- 
er, editor, managing editor, and business man- 
agers are: 


Publisher, Quinn-Brown Publishing Corporation, 
300 Main St., Stamford, Conn. ; editor, Richard E. 
Brown, 300 Main St., Stamford, Conn.; managing 
editor, none; business manager, R. S. Spengel, 
300 Main St., Stamford, Conn. 


2. That the owner is: (if owned by a corpora- 
tion, its name and address must be stated and 
also immediately thereunder the names and ad- 
dresses of stockhoiders owning or holding one 
per cent or more of total amount of stock. If 
not owned by a corporation, the names and ad- 
dresses of the individual owners must be given. 
If owned by a firm, company, or other unin- 
corporated concern, its name and address, as well 
as those of each individual member, must be 
given.) Quinn-Brown Publishing Corporation, 300 
Main St., Stamford, Conn.; Leta B. Brown, of 
300 Main St., Stamford, Conn. and Richard E. 
Brown, 300 Main St., Stamford, Conn. 


3. That the known bondholders, mortgagees, and 
other security holders owning or holding one per 
cent of total amount of bonds, mortgages, or other 
securities are: (If there are none, so state.) 
None. 


4. That the two paragraphs next above, giving 


the names of the owners, stockholders, and 
security holders, if any, contain not only the list 
of stockholders and security holders as_ they 
appear upon the books of the company but also, 
in cases where the stockholder or security holder 
appears upon the books of the company as trustee 
or in any other fiduciary relation the name of the 
person or corporation for whom such trustee is 
acting, is given; also that the said two para- 
graphs contain statements embracing affiant’s full 
knowledge and belief as to the circumstances and 
conditions under which stockholders and security 
holders who do not appear upon the books of the 
company as trustees, hold stock and securities in 
a capacity other than that of a bona fide owner; 
and this affiant has no reason to believe that any 
other person, association, or corporation has in- 
terest direct or indirect in the said stock, bonds, 
or other securities than as so stated by her. 


R. S. SPENGEL 
(Business Manager) 


Sworn to and subscribed before me this 17th day 
of September, 1941. 
(SEAL) WILLIAM A. MURPHY, 
Notary Public. 
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with Taylor-Wilson Machines No. 1 and 1A 


PRODUCTION Straightening ranges on mild steel 
stocks as high as 250 ft. per minute. High tensile, 
high Brinnell and other difficult types processed in 
proportion to characteristics. Higher production ma- 
chines arranged to meet your requirements. 


PRECISION Sizes to extremely close tolerances in 
diameters from ;;" to %” in wire, bar and tubing. 
Gives constant and invariable uniformity at all times 


and in all metals. 


FINISH All straightening operations show greatly im- 
proved finish in work on all metals. Burnishing 
produces high mirror finish on all turned and ground 
stock. 


FAST ROLL CHANGE Each roll carried in separate 
frame. Easily removed from machine. Rolls are 
never removed from housings. Bearings fully pro- 
tected, never exposed. These features avoid eccen- 
tricity in regrinding. 


QUICK, POSITIVE SET-UP Accurate set-up is 
quick with practically no possibility of error. Angula- 
tion and lateral direction controlled by wheels within 
easy reach of operator. Speeds production greatly. 


COMPACTNESS Compact size and simplicity of 
operation requires minimum floor space for operation. 
Delivers twice the production in half the floor space 
ordinarily required. 


STURDINESS “Extra Engineering” is put in every 
part. Frame is. vibrationless, eliminating non- 
uniformity in finish and eccentricity in roundness. 
All gears cut from high grade steel blanks. 


POSITIVE OIL SYSTEM All gears and bearings 
operate in oil. All work is flush lubricated and cooled 
by flowing oil or lubricant, which is filtered before 
passing over work. Tendency of work to gald is 
practically eliminated. 


MULTI-V-BELT Multi-V-Belt positive transmission 
from motor gives ample power for producing work. 
Motor is effectively cushioned against all shock loads, 
eliminating motor troubles and disturbances. 


TIMKEN BEARING EQUIPPED Elimination of 
friction in all moving parts gives greatest possible 
production with low power load. At every point 
where bearings are used there is a TIMKEN bearing. 


For illustrated folder and engineering service information, write 


TAYLOR-WILSON MFG. CO. 


Thomson Ave. (Pittsburgh District) McKees Rocks, Pa. 
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The 
A. F. HOLDEN COMPANY 


Announces 
the development of several new time 
and labor saving techniques 
for removing scale from wire 
im connection with 


[1] 

WIRE PATENTING 
[>] 

WIRE ANNEALING 
[3] 

ELIMINATION OF PICKLING 
[4] 
ELIMINATION OF LIME COATING 


No literature will be published at this time covering these new 
developments. All requests for information will be handled direct 
by our Metallurgical Engineers of the Home Office Staff. We will 
be glad to work out a mutually beneficial arrangement with manu- 


facturers who agree to respect our disclosures. 





NEW HAVEN, CONN. 


386 WIRE 


























Time, Temperature, and Size In The 
Heating of Steel Wire 


Rodman R. Tatnall, 
Metallurgical Engineer, Morgan Works, 


Wickwire Spencer Steel Co., Worcester, Mass. 





Introduction 
ONTINUOUS strand heat 


treatments of wire are suc- 
cessful, on the whole, because of 
their background of practical ex- 
perience. Improvements in prac- 
tices and products, however, de- 
mand constant research into the 
factors involved. The absorption 
of heat by the wire is the funda- 
mental factor that determines, not 
only the success of the operation, 
but also the design of equipment 
and the specifications for process- 
ing. The literature contains no 
pertinent references, and heat 
treating data from batch-type ex- 
perience may be very misleading. 
The purpose of this paper, there- 
fore, is to outline the elements 
bearing on the problem and pro- 
vide some data on the absorption 
of heat and the reaction of steel 
wire to heat which will agree with 
commercial practice. 


+ + + 
Scope of the Investigation 


HE field for research on such 


a topic as this is tremendous. 
The one factor of greatest import- 
ance is probably the mass (or size) 
effect on the time required to ac- 
complish a heat treatment. Ac- 
cordingly, investigation of this 
was planned first. However, in 
the course of the work, many 
other elements were encountered, 
most of which required study to 
ascertain their importance. These 
elements may be broadly sum- 
marized in groups such as type of 
equipment, type of process, tem- 
perature, condition of the steel, 
and finally, subject to any or all 
of the foregoing, the mass influ- 
ence. 


The purpose of this paper is to 
outline the elements bearing on 
the absorption of the heat by 
the wire, which is the funda- 
mental factor which determines 
not only the success of the 
operation but also the designs 
for equipment and the specifi- 
cations for processing. * 


AMPLES of commercial round 
wire have been used through- 

out the investigation. Sizes ranged 
from 14” to 1/16” in diameter, 
and various process conditions 
were included. In the selection of 
samples, several different heats 
of steel were utilized, all of them 
in the medium carbon range. Two 
basic types of equipment, electric 
muffle and molten lead heating 
furnaces, were used in the experi- 





RODMAN R. TATNALL 
Born in New Rockelle, N. Y., in 1906. Educated 


at Worcester Polytechnic Institute. First employ- 
ment one year in Development Dept. of Waltham 
Watch Co. In 1928, joined Wickwire Spencer 
Steel Co. in spring production dept. In 1930, was 
promoted to position of Metallurgical Engineer, 
and since then has been in charge of experiment 
and research on spring and spring materials. 
Member of Wire Association and American Society 
for Metals. 


mental treatments, and the treat- 
ments simulated as closely as pos- 
sible two types of mill processes, 
oil tempering and patenting. 
+ + + 
Theory of Heat Transfer 


HILE it is intended to keep 

this report on the practical 
side, some mention of theoretical 
heat transfer may be made for 
reference purposes. Physicists de- 
scribe three modes of heat trans- 
fer — conduction, convection, and 
radiation, and set up the following 
laws which govern the action of 
each. 


+ + + 
RANSFER of heat by conduc- 


tion follows Fourier’s law, 
A (t, - te) T 


in which H = quantity of heat, 
K = constant, called thermal 
conductivity, 


A=zthe area thru which the 
heat passes, 

t: =the temperature of one 
point, °F., 

t: =the temperature of an- 


other point, 
d =the distance between the 
two points, 
and T =the time that the heat 
flows. 
Ae 


HIS law means that the time 
required for a given quantity 

of heat to flow from one point to 
another is proportional to the dis- 
tance between them, and inversely 
proportional to the temperature 
difference of the two points and 
the area involved in the heat 


transfer. 
++ + 
FoR convection, the law is 


H = A (k’ + qk”c) (ti: — te) 
which states that a gas of tem- 
perature t, (°F.) and of density q 
passing over an area A with a 
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ous Wire Drawing Ma- 
chines. The high block 
design provides a time in- 








Wire to be drawn at max- 
imum speeds. 


Other features include 
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DEFENSE PROGRAM 


Tonnage is your A-1 job just now, and everything 
must be shaped to that end. But tomorrow, when 





orders again become a sought-after commodity, 
economical tonnage will be your problem. 
Morgan Wire Machinery fits into your present 


and future program. 





Wire manufacturers are discovering new 
| A production capacities in their present 
Morgan Wire Machinery. Bull blocks 
DRODT and continuous machines are establish- 

ing enviable records in higher tonnage. 

















Safety, of course: we must do 
, everything possible to prevent 
| u accidents. But lost motion must 
| ’ be eliminated if we are to find 
. 15 billion additional man hours. 
Morgan has always thought 

that way. 


Morgan Vertical Spindle Wire Blocks offer impor- 
tant features: Single and double deck blocks; in- 
terchangeable blocks; die boxes fully adjustable i D (] 








Modern standards demand 
equipment capable of uni- 

ail } formly high quality produc- 
TN); vip: tion—a Morgan achievement 
for many years past. 


patented fin-type construction, resulting in highest j i} 
™ efficiency. Modern safety devices. 





They'll come from within. To- 


Enoch, Golet and dependable. High ios steel y FUR day and tomorrow demand great- 
gears with cut teeth run in a bath of oil. Shaft / OE D er efficiency—an overworked 
word, perhaps, but you know 





* bearings are roller type throughout. PR hh ws tata uence 
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Look ahead! Uncle Sam wants to come 


sh ee out of this emergency with a self-reli- 

) i} ant bunch of nephews who can meet 

oPEDAD VR the needs of reconstruction without a 

_ hand-out. The equipment you buy today 
‘ eae eel is the equipment you must use tomor- 


row. Morgan Wire Machinery is built 
for the future as well as for the present. 


(J 
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mee MORGAN CONSTRUCTION CO. 
WORCESTER, MASSACHUSETTS 


Continuous Wire Drawing Machines; Take-up Frames; 
Horizontal Bull Blocks; Vertical Spindle Buil Blocks; 
Reels; Pointers; Wire Mill Accessories 
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velocity c transmits a quantity of 
heat H to that area. k’ and k” 
represent respectively heat trans- 
mission by diffusion and by turbul- 
ence, and vary with the tempera- 
ture and the composition of the 
gas. 


+ + + 
N radiant heating, the physical 
law is somewhat different. 


The commonly accepted Stefan- 
Boltzman law is 


in which H is the quantity of heat 
radiated in time t to an area A 
having .temperature T, from a 
surrounding envelope having a 
temperature T;. These tempera- 
ture values are measured in de- 
grees absolute (degrees F. + 
459.6). The value of k varies de- 
pending on the approach of the 
area receiving heat to the physic- 
ally perfect “black body,” that is, 
its approach to absorption of 100% 
of the heat energy striking it. 
This law means that the time re- 
quired for a given amount of heat 
to be transferred by radiation 
varies inversely as the area re- 
ceiving heat and the difference of 
the fourth power of the absolute 
temperatures. 
+ + + 
ROM these formulas, an_in- 
teresting theoretical compari- 
son may be made between conduc- 
tion and radiation, considering 
identical samples subjected to 
each, and assuming the same 
quantity of heat absorbed by each. 
With 1500° and 50° representing 
respectively furnace and room 
temperatures, unit area of such a 
sample is capable of transmitting 
through unit distance about 43,500 
Btu per hour by conduction. The 
same area under radiation can 
absorb about 23,750 Btu per hour, 
even considering it as a perfect 
“black body.” The time, there- 
fore, for the absorption of a given 
quantity of heat by radiation, 
under the most advantageous con- 
ditions, will still be, theoretically, 
nearly 2 times as long as the time 
required for the same quantity by 
conduction. 
+ + + 
T is well to consider at this point 
the manner in which an object 
absorbs heat when under the in- 





“nace 


fluence of some higher tempera- 
ture. The heating medium acts to 
increase the temperature of the 
surface of the object. This in- 
crease in temperature then causes 
heat to flow to the cooler interior. 
Increase of temperature of the 
body as a whole to that of the 
heating medium depends on equali- 
zation of temperature throughout, 
which takes place only by conduc- 
tion within the object. 


+ + + 
Technique of Investigation 
HE furnace equipment used in 
the laboratory for these in- 
vestigations consisted of a Hoskins 
110-volt electric resistance fur- 
with standard refractory 
lining and rising door, and an elec- 
trically heated lead pot. Tempera- 
ture capacities were 1800 - 1900° 
in both cases, and heat capacity 
was large enough so that no 
measurable drop in temperature 
occurred when any of the samples 
were introduced. With each of 
these furnaces, a minimum length 
of six inches could be treated. 
Samples were provided about twice 
this length for ease of handling 
and to allow numbering for identi- 
fication. Nearly all the samples 
were treated after a straighten- 
and-cut operation, as it was felt 
that straightening would not af- 
fect the samples materially, if at 
all. 
+ + + 
N the case of the Hoskins fur- 
nace, a thermocouple hole in 
the door allowed samples to be 
inserted into the center of the 
chamber, and a rest was provided 
at the back. In this manner 
samples were supported horizont- 
ally at each end, and the center of 
the treated length was exposed to 
heat from all directions. Samples 
could also be laid on the hearth of 
the furnace. With the lead pot, 
samples were simply immersed 
vertically in the molten lead 
through a charcoal cover. Thermo- 
couples measured the temperature 
and suitable controls were pro- 
vided to hold constant the values 
desired for any series. 
++ + 
WO types of treatment were 
given, oil quenching and air 
quenching. The oil quenching bath 





was located between the two fur- 
naces so that there was a minimum 
of time lag in the quenching opera- 
tion. All oil quenched samples 
were agitated slowly in the bath 
and were later drawn in lead at 
temperatures which gave _ ap- 
proximately normal physical prop- 
erties. In the case of air quench- 
ing the samples withdrawn from 
the furnace were moved slowly 
through still air until they had 
cooled to 700 - 800° and were then 
laid on a refractory slab to cool to 
room temperature for testing. 
+ + + 
N order to establish the relation 
of time to the various factors 
studied, a series of samples of 
sufficient number so that some 
were obviously underheated and 
some undoubtedly heated longer 
than necessary were put through a 
treatment one by one. Each 
sample was withdrawn from the 
furnace after a_ pre-determined 
length of time, and quenched. The 
effect of such treatment was then 
measured on each sample, and the 
entire series correlated. From 10 
to 20 pieces were used in each 
series, depending on the nature of 
the treatment, one at each pre- 
scribed time. While more accurate 
results would undoubtedly be ob- 
tained from the average of several 
pieces treated at each time, it was 
felt that sufficient accuracy could 
be obtained through the method 
of correlating the series, which 
will be explained a little later. 
++ + 
N order to establish the time 
relation it was necessary to 
adopt a measure of the effect of 
the treatment. Several methods 
are available in the average labora- 
tory, for example, hardness or 
microstructure. However, hard- 
ness tests were not satisfactory 
because of the necessity of measur- 
ing the progression of the treat- 
ment by means of hardness tests 
at various depths in the wire. It 
was also felt that any attempts to 
follow changes in structure with 
microscopic examination would be 
misleading and cumbersome, even 
in the hands of the most experi- 
enced observer. Trial runs indi- 
cated that some progress of a 
hardening treatment could be ob- 
served, but the determination of 
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the end-point of full hardening 
was too difficult to be practical. 
Another property which indicates 
the progression of treatment is 
tensile strength, and in this in- 
stance it serves as an excellent 
measure because, in the last 
analysis, it averages the properties 
of the entire section in each piece 
equally well throughout the series. 
Reduction in area after the tensile 
fracture showed itself a reliable 
measure for some purposes. Hence, 


these tests were carried out on the 
treated samples and the test re- 
sults correlated with the time of 
treatment. When breaking the 
samples, one-half to one inch in 
the center of the treated length 
was free between the jaws of the 
testing machine, the’ balance of 
this length being gripped by the 
jaws. Thus the portion on which 
a tensile reading was obtained was 
a portion that received its heat 
effect through its surface only, 
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without any complication arising 
from heat absorbed through the 
ends, such as might occur with 
short samples. 

+ + + 


HE tensile test results can best 


‘yield information regarding 
time by plotting tensile strength 
and reduction in area values 
against the nominal time of treat- 
ment. Typical forms of the 
graphs obtained are shown in 
Figures 1 and 2, for oil quenching 
and air quenching respectively. It 
will be noted in Figure 1 that no 
curve of reduction in area has 
been plotted. Trial in a number of 
different series showed that this 
property did not have any real 
significance in the case of oil 
quenched samples, as it only re- 
peated the story told by the tensile 
values. This curve shows that 
chronologically, the first effect of 
heat is a softening. This gives 
way to a rather abrupt hardening 
which holds for the balance of the 
time involved. As a measure of 
a complete treatment, the attain- 
ment of this hardness or high 
tensile strength follows as an in- 
dex of complete response. The 
time value at the point where 
maximum tensile is obtained, 
shown by the point T, on the 
graph, is taken as the index for 
the series. The point of greatest 
softening effect, T, on the graph, 
is also an indication of the pene- 
tration of heat but because of the 
complications of structure exist- 
ing at this point in the treatment, 
it cannot be a reliable measure. 
The falling off of tensile after the 
maximum is reached may be at- 
tributed very largely to grain 


growth. 
+ + + 


N Figure 2, values of reduction 
in area are plotted as well as 
tensile strength results. It will be 
shown in more detail later that 
reduction in area values are an 
aid in determining the proper 
progression of the process. In the 
case of air quenching, it is more 
difficult to select a critical value 
from the time curve as a measure 
of a complete process, the more so 
because the patenting operation 
may be carried out with different 
purposes for different grades of 
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wire. There is in this graph the 
development of a maximum ten- 
sile strength after a softening ef- 
fect, but it is doubtful if this 
furnishes a reliable index. It will 
be noted that the reduction in area 
graph reaches a constant value, 
and this phenomenon is, for the 
purposes of this paper, at least, 
the criterion of a complete process 
of this type. The time required 
for this to occur, marked T., is the 
time value taken for the series. 
++ + 

HIS discussion of these two 

typical curves shows the man- 
ner in which the time element is 
measured, values so determined in 
turn being used to compare vari- 
ous sets of samples to establish 
the effect of the several factors 


second hand of the timer could 
not be perfect, any slight lag in 
getting the sample into the in- 
fluence of heat was made up by a 
similar slight lag in withdrawal. 
It was easily possible to estimate 
half-seconds on the clock used. 
Any error in timing that might 
exist lies in muscular reaction, and 
with some practice it is felt that 
this error can be kept within 
about 14 second. At the same 
time, the value of time plotted has 
been referred to as a nominal time. 
Rather than treat a number of 
samples at one given time and 
average the results (which would 
not be a strictly true average if 
the variation is due to error in 


timing) it was felt that any such 


errors would be compensated by 


drawing a smooth curve through 
the plotted points. As a matter of 
fact, in several cases in the early 
series, it was necessary to extend 
the series and overlapping tests 
were run which matched previous 
tests very well. 
i 
Materials Investigated 

S stated previously, the ma- 

terials studied were all in the 
medium carbon range in analysis. 
Since the work necessarily ex- 
tended over a considerable period 
of time and the type of samples 
required became apparent only as 
it progressed, it was not possible 
to obtain all samples from a single 
heat of steel. In fact, the neces- 
sity of using a variety of steels 
























































previously mentioned. It is to be 
noted that such values represent TABLE I 
the minimum times in which the Stedis Inecstignted 
processes can be completed under 
the particular conditions existing Steel poe Salinas Sven of 
in the eure goc amian Symbol . =n = - = Size ja. 
T is necessary that some discus- ‘ = : 

sion be given to the timing of | | ‘es | ‘2 | ‘exp | ozo | iz | rable | Fine 
samples in the furnace. The time Cc "9 "6 038 012 15 154” Pte 
prescribed for the treatment of D 61 7 028 ‘014 18 “148” ease 
various samples was established E 61 72 027 016 18 500” Coarse 
after considerable cut-and-try ex- 
perimenting. As the work pro- 
gressed new series were readily TABLE II 
set up from the experience. Time Physical Properties of Samples 
increments in the various series ; : 
varied from 30 seconds for coarse Sample Size Patenting % Reduction | Tensile Strength 
sizes muffle heated to 14 second Symbol Point Cold Work As Drawn 
for fine sizes lead heated. This A-1 .342” 1375” 16.5 146,500 
means that if the first sample of A-2 312” 375" 30.0 155,000 
a series was immersed in lead for A-3 275" 375” 46.0 169,000 
2 seconds, the next was immersed A-4 250” 375” 55.5 175,500 
for 214 seconds, the next 3, and A-5 207" .250” 31.2 158,000 
so on. If one sample was heated A-6 187" 250” 44.0 170,000 
in the muffle for 30 seconds, the A-7 165" 250” 56.2 188,000 
next might be heated for 60 A-8 psu 250" 708 201,000 
seconds, and the next for 90, and wed — a 39.2 £76,090 
so on. This procedure raises the aoe ceed weg — spe nee 

5 rae : 5 A-I11 -062” 135” 78.8 215,000 

question of timing, especially with B-1 "250" “981” 205 167,000 
such short intervals as were re- B-5 148” 281” 72.1 210,000 
quired in lead heating. Timing C-1 154” 154” 0 140,000 
was measured by the observation C-2 154” 207” 47.3 170,000 
of a photographic timing clock D-1 .148” 148” 0 136,000 
which measured seconds by means D-2 .148” 172” 25.5 147,300 
of a long hand and the divisions D-3 .148” .192” 40.5 155,800 
of a large dial. The manipulation D-4 148” 216” 53.0 167,400 
of samples into and out of the D-5 -148” 244” 62.8 180,600 
furnaces could be carried out with D-6 -148" 275" 71.0 189,800 
a single rapid motion on the part D-7 148" 312" 17.5 206,600 
of the experimenter. While co- ore —— — cg eee 
ordination of movement with the nated a ae sine sesonie 
SPE RRR RNA 
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offered an opportunity to examine 
the effect of variations in analysis 
and other factors. Table I lists 
the several steels employed, with 
their analysis and other character- 
istics. 
+ + + 
TEEL A was a coarse grained 
steel and was used primarily 
for the study of mass effect. 
Samples were prepared by drawing 
one coil of rods from *%” to .062” 
with heat treatments and drafting 
which provided a_ conservative 
process. Samples of Steel B, which 
was a fine grained steel, were pre- 
pared in a similar manner. Steel 


sample had received considerable 
cold work, were treated in the muf- 
fle furnace for a period of 12 hours 
at 1280 - 1290°. The attempt in 
this case was to obtain a sphero- 
idized structure. The D-1 sample 
as obtained from the mill provided 
a structure of fine pearlite as pro- 
duced by commercial patenting. 
+ + + 


Results Obtained 


HE results obtained from the 


treatment and test of these 
various samples have been plotted 


to give a time curve for each 
series. Over 1750 samples were 
treated and tested, and the time 
curves number over 100. Some of 
these curves illustrating particular 
points are given in this paper, but 
it is obviously not feasible to pre- 
sent them all. The balance of the 
results are shown in tabular form, 
the results given being the time 
values determined according to the 
criteria previously established. 
From these tables, further com- 
parisons may be readily made by 
the selection of appropriate series. 


TABLE Ill 
Results of Tests on Steel A 










































































C was used in one size only, partly 
— “ it — seems wer ae Time in Seconds Required to Complete Process 
erence in analysis compared wi 
the others, and partly because, in Muffle Heating 
securing samples an opportunity 
offered to obtain a comparison be 1500° 1700° 1900° 
tween cold worked samples and the 
same material after patenting. lt Oil Air Oil Air oll Air 
ee NB eae — Quench Quench Quench Quench Quench Quench 
For a thorough exploration of cold Aci 204 ose 
work effects, Steel D was used. In A-2 185 430 
this case, one coil of rods was A-3 260 
drawn, dropping off a portion at A-4 ie 230 he ie Bick 
each draft. These portions were A-5 85 260 a 220 a 130 
i then patented and drawn, by the A-6 83 120 55 36.5 
same sizes, to finish at .148”. A-9 55 
Steel E was used only in the 14” A-11 23 
size, the purpose of this series be- 
ing to provide a check on the mass Lead Heating 
effect found from other tests on 1400° 1500° 1600° 1700° 1800° 
smaller samples. Various lots 
from these steels were used in : ; ; : 
other lines of investigation as well, Oil Oil Air Oil Oil oil 
which will be described later. Quench Quench Quench Quench Quench Quench 
Pertinent information concerning 
these samples will be found in A-2 67 vee 
Table PE A-3 eee 11.5 17 eee eee eee 
—< i A-4 12 10 6.2 5.8 5.0 
A-5 16 
| AMPLES of Steel D were used 
in a special form for a study TABLE IV HE first and most important 





of the effect of structure on the 
time required for heating, for 


Results of Tests on Steel A, Treated in 
Hearth Contact 














comparison is that of radiant 
and conductive heating. Such a 


which top acore tw o heat treat- Time in Seconds Required | comparison may be quickly made 
ments wors given inthe laboratory” | sample [io Comnce Poser | if it can be based on the asimp 

. pees Symbol ae ° tion that muffle heating is very 
runs. A number of pieces of Se | nearly 100% edeat wi ee 
sample D-1 were heated in the A-2 230 very nearly 100% conduction. To 
muffle furnace for 15 minutes at A-3 188 how that thi : Shaan dase 
1500° and then allowed to cool with A-4 182 SROW Spe See eee ee 
the furnace to room temperature. A-5 110 we need only to consider the trans- 
The purpose of this was to obtain A-6 96 fer of heat from the furnace wall 
a structure of free ferrite and A-& 55 to the surface of the wire. It is 
coarse pearlite. In addition, pieces — a doubtful if convection currents, 
of sample D-8, chosen, because this $ either in the muffle atmosphere or 
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in the molten lead, are sufficient 
to have any appreciable effect. In 


TABLE V 


Results of Tests on Steel B 






















































































































































































the muffle, conduction of heat ; : i 
from the furnace walls by the Treatment Time in Seconds Required to Complete Process _ 
atmosphere is at a tremendously Temperature Muffle Heating Lead Heating 
slower rate than radiation of heat 
from the same walls, and there- Oil Quench Air Quench Oil Quench 
fore the mode of heating is so over- Sample B-1 sgn 
whelmingly by radiation that the 1400° ai 
other modes may be neglected en- ae 
, “a ¢ 1500 160 ; 
tirely. In the lead pot, radiation 1600 6 
is nil, and the mode of heating is 1700 4 
so nearly entirely by conduction 1800 5 
that convection may be ignored. Sample B-5 
2+ 1400° ae pais 4.5 
ITH this argument in mind, ae 66 145 ro 
va direct comparison of radia- 1700 2.0 
tion and conduction may be made 1800 1.5 
from a comparison of results from 
muffle and lead treatments at the TABLE VI 
same temperatures on_ identical Results of Tests on Steel C 
r Oil Quenched 
samples, such as B-5, C-1, C-2, D-1, 
and many others. It will be found ; 
elie ti : Time in Seconds Required to Complete Process 
that in the case of oil quenching Reneensens nin . ‘ 
radiant heat requires an average sees ial 
“ q : ag C-1, Patented C-2, Cold Drawn 
of 20 times as long as conduction. S 
In air quenching, the time ratio is Muffle Heated| Lead Heated | Muffle Heated| Lead Heated 
rather different, as might be ex- 1400° 103 5.0 114 4.5 
pected, radiant heat taking about 1500 70 2.5 81 se 
7 times as long as conductive heat- 1600 56 2.5 59 3.0 
ing. These ratios might be com- 1700 44 1.5 a7 tee 
pared with the theoretical ratio coe “a 1.5 ae 1.5 
mentioned earlier, and indicate that x 
200 — 
> TP I | as 
y : oe] M1500 -}0 
210 las cs ig — 
x x 
Bisse oS 
200 
x 
190 
. END COA TACT — <HEARTVA COW TACT 
w 780 
© 
= 
Ly | 
& 170 
~ F = 1785 |NO GONTACT 
T = 1230 |FULL] CONTACT 
ly 160 
~ 
~ 
2 
= 150 
‘ 
KR 
140-4 
130 
120 + 
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 
SECONDS 
Figure 3. Time curves showing mixed modes of heat transfer. + + e e + + + + 
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ordinary cold drawn wire is far 
from the perfect black body of the 
radiation theory. 
a ew 

NOTHER type of heating was 

studied more or less by acci- 
dent when some samples were 
placed in the muffle furnace in 
contact with the hearth. The ef- 
fect on the time is illustrated by 
Figure 3 which is a graph of two 
series run on sample A-5, one lying 
on the hearth of the furnace and 
the other supported at the ends as 


previously outlined. The reason 
that the time for the sample in 
contact is longer lies in a consider- 
ation of the conduction of heat 
from the hearth to the wire. The 
quantity of heat required by the 
wire is very much more in this 
case than the quantity available 
in the hearth at and near the line 
of contact. When the wire is laid 
on the hearth the latter at once 
loses heat and turns black. Trans- 
fer of heat to the wire by this 
means slows down markedly and 

















may stop entirely, while radiant 
heat continues to be absorbed 
through the top and sides of the 
wire. Thus the time difference is 
accounted for in the facts that 
there is less surface exposed to 
the radiant heat, and at the same 
time the heat absorbed by that 
surface must travel by conduction 
a much greater distance in the 
wire. A further comment on this 
topic will be made later under the 
discussion of mass influence. 


+ + + 
O bring out clearly differences 





































































































in the characteristics of the 
190 time curves for different pro- 
cesses, two series of tests are 
18 shown in Figures 4a and 4b, the 
processes being oil quench and air 
170 quench respectively on sample 
D-5. It is to be noted that, aside 
Woe from the difference in final tensile 
3 strength which follows from the 
nis nature of the quench, the chief 
K difference between the two curves 
is an apparent time lag in the re- 
1s? action of the steel in air quench- 
: P ing, and particularly in the time 
3 interval between the softening 
40 50 60 70 80 90 : 
SECONDS action of heat and the full comple- 
Figure 4a. Sample D-5 oil quenched from muffle. + > + + 5 + tion of the process. The relative 
70 
D-5 
x . M+¥15004A 
. 60 o 
& 9 at 
50 
' 
==) 
730 T 
en 
K 4 
Pa E 
720 
" id i = | 60 
Ty = | 745 
= M. 
2 / Th =|150 
710 ‘ 
700 t 
40 60 80 700 120 7140 160 180 
SECONDS 
Figure 4b. Sample D-5 Air quenched from muffle. oa +e + + + + J + + 
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interval between greatest soften- 
ing and full hardening is about 12 
seconds in oil quenching. With 
air quenching this relative interval 
is 90 seconds, and the point of 
greatest softening occurs in 60 
seconds compared with 47 found 
with oil quenching. The over-all 
time is then 59 seconds for oil 
quenching and 150 seconds for air 
quench. Some explanation of this 
time lag may be found in the fact 
that oil quenching constitutes an 
abrupt abstraction of heat and a 
sharp limit to the time it can act, 
while in air quenching a consider- 
able period of time occurs after 
the sample is taken from the 


furnace when its temperature re- 


mains comparatively high. 
+ + + 

NE of the most important in- 

fluences on the rate of heat- 
ing is the temperature employed. 
While the effect of temperature 
might be inferred from the the- 
oretical laws governing the effect 
of temperature difference on the 
amount of heat transferred, these 
laws fail when steel is heated 
through its critical range due to 
the absorption of heat at a con- 
stant temperature. Further, they 
take no account of time at tem- 
perature for the full accomplish- 
ment of the treatment. Con- 
sequently, any attempt to match 
experimental curves with the the- 
oretical formulas is pointless, and 
such curves are given here only 
for what value they may contain 
in themselves. In Figure 5 are 
curves showing the times required 
at various temperatures for oil 
quenching from the muffle samples 
of C-1 and C-2. The same samples, 
oil quenched from lead, give the 
results shown in Figure 6. A 
composite graph is given in Figure 
7 which shows the results of 
several tests under various con- 
ditions. From the type of curves 
obtained in all these cases, it is 
apparent that time approaches in- 
finity as the temperature nears 
the lower critical, and time ap- 
proaches zero as temperature be- 
comes increasingly high. This is 
entirely reasonable and in line 
with theory, and it seems that this 
type of function holds regardless 
of heating medium, quenching 
medium, or size, although the 
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TABLE VII 
Results of Tests on Steel D 

















































































































Time in Seconds Required to Complete Process 
Sample 
Symbol Muffle Heating Lead Heating 
1500° 1800° 1500° 1800° 
Oil Air Air Oil Air Oil Air 
Quench | Quench | Quench | Quench | Quench; Quench | Quench 

D-1 58 145 110 3.4 5.0 2.0 4.5 
D-2 61 85 ee re 
D-3 60 85 4.2 4.5 
D-4 60 sigh 65 ie Bats eae a 
D-5 59 150 70 3.2 3.5 1.7 4.5 
D-6 63 60 oes sie 
D-7 71 75 4.0 3.0 
D-8 62 sade 75 aon ae aa Sos 
D-9 61 130 75 3.8 3.0 1.6 3.5 

1900-4 

1800 
ly 
& 
31700 >. 
x 7 ‘ 2 
& 
c 7600 
Q 
= 
” 7500 

ie Ra 
1400 
20 40 60 80 100 
SECONDS 
Figure 5. Effect of temperature on samples C-1 and C-2. Muffle heated and oil quenched. 
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Figure 6. Effect of temperature on samples C-1 and C-2. 


Lead heated and oil quenched. 
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time scale is different in different 
cases. It is just this time scale 
that is impossible to correlate 
with the theoretical formulas. 
+ + + 
SECOND important effect of 


temperature is the influence 
it exerts in the patenting treat- 
ment. Figures 8, 9, and 10 show 
the time curves resulting from air 
quenching sample A-5 from the 
muffle furnace at temperatures of 
1500°, 1700°, and 1900° respec- 
tively. The chief characteristics 
of Figure 8 are the slow and 
gradual approach to a maximum 
tensile and the slow approach of 
the reduction in area curve to a 
constant value. It might be noted 


that this reduction in area value 
is about 52%. In Figure 9, a maxi- 
mum tensile is reached more 
sharply and some falling off is 
observed. The reduction in area 
drops more abruptly and becomes 
constant in value at about 44%. 
Figure 10 shows the effect of 
1900° with a sharp maximum ten- 
sile and an even more abrupt drop 
in reduction in area and more 
abrupt approach to a _ constant 
value which is about 36%. It is 
worth noting that the tensile 
strength attained as a maximum 
is practically the same in each 
case, while the reduction in area 
values are very different. The 
previous statement that a constant 


TABLE VIII 
Comparison of Several Steels 
Oil Quenched 
































reduction in area value should be 
the criterion of completeness can 
now be supported with a consider- 
ation of these three figures. It 
should be remembered that maxi- 
mum tensile strength is dependent 
on rate of cooling, while reduction 
in area, although broadly speak- 
ing is also dependent on rate of 
cooling, is actually in this instance 
dependent on grain size. The fall- 
ing off of tensile and the drop in 
reduction is the result of grain 
growth which is a function of both 
temperature and time. The maxi- 
mum tensile shown by these graphs 
is a compromise between the ef- 
fects of the rate of cooling and 
grain growth, and actually repre- 
sents approximately the finest 
grain that might be produced by 
the treatment. On the other hand, 
when the reduction in area becomes 


















































































































































‘Shien tan Rabbiidn Daatiee constant, the steel has practically 
Steel Size So Cite Pace reached a state of temperature 
Symbol equilibrium as far as grain size is 
Muffle Heated Lead Heated concerned. Since patenting is a 
treatment primarily for grain size 
A 135” 55 ee and structure, this criterion should 
B .148 66 3.0 naturally follow for completeness 
Cc 154 15 2.5 of treatment. Figure II gives a 
» 148 62 3.7 summary of time values determ- 
19007- 1900 < 
\ A-4 NN A-S5 
1800 71800 N 
x LAAD-@Q/L et MUFFLE -\A/R 
r) 
1700 h 170 i 
1600 N 1600 —= 
1500 Bs 1500 ——_— 
ly aot 
x e 
2 1400 — 1400 
q 2 4 5 é 10 12 14 50 100 150 200 250 
& 
@ 1900 v 1800 
= A A-6 \ @-1 
1800 1700 
_ * MUFFLE -\O/L LEAD -Q/L 
1600 
1700 a 
1600 —S 1500 ee 
te Aan kn. 
1500 1400 
a. @ 86 @ 7 ee sh” we a s 6 4 é 9 10 5 
TIME I!N SECONDS 
Figure 7. Effect of temperature on various samples. + + + + + + + ce + 
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ined by the attainment of maxi- 
mum tensile, an arbitrary 50% 
reduction in area, and the attain- 
ment of a constant value of re- 
duction in area, in these three 
curves. It is apparent that the first 
two methods of determining time 
result in values that are consider- 
ably less than that shown by the 
third. Regardless of its position in 
time, the selection of any arbitrary 
point on the graph prior to the at- 
tainment of constant reduction in 
area sets up a criterion which is in 
reality a time at which the steel is 
still in transition, at least in grain 
size. An added point is the fact 
that the curve of Figure 8 does 
not reach 50% at all in its reduc- 
tion of area values, and yet such 
a treatment may be perfectly sat- 
isfactory in its sphere. The signi- 
ficant point in this discussion is 
that a patenting treatment should 
not be considered complete in any 
time less than that required for 
the steel to attain reasonable 
temperature equilibrium, which is 
evidenced by a constant value of 


reduction in area on the time 
graph. 
+ + + 

N influence which might be 

expected to be important in 
the treatment of process wire is 
the amount of cold work in the 
material being treated. Investi- 
gation carried out with steel D 
indicates, however, that cold work 
does not have any influence in the 
oil quenching process. It does 
have an appreciable effect in 
patenting. Results of tests are 
given in Table VII and are further 
summarized in Figure 12 for oil 
quench and Figure 13 for air 
quench. It will be seen that the 
time values shown in Figure 12 are 
somewhat variable but show no 
definite trend up or down. In 
Figure 13, there is a definite 


lowering of time as cold work in- 


creases. 
+ + + 
T may have been noted that 
sample D-7 in Figure 12 (77.5% 
reduction) shows a time rather out 
of line with the others in the series 


muffle treated. The reason for 
this lies in the fact that this 
sample came through the wire 
drawing operation with a brightly 
burnished surface due to mis- 
application of lubricant. This sur- 
face then had a different reflec- 
tivity factor than the others. As 
a matter of fact, the reflectivity 
of the patented (and _ pickled) 
sample differed from that of 
samples in the cold drawn state. 
This factor of reflectivity has been 
referred to already as the “black 
body” characteristic. To bring 
out the effect this factor may 
have, Figure 14 is a photograph 
of the surface of selected samples. 
‘A’ is a piece of sample D-1 which 
has a pickled surface after patent- 
ing, and this series showed a time 
value of 58 seconds in oil quench- 
ing from the muffle at 1500°. 
‘B’ is a piece of sample D-6 which 
had a typical gray soap and lime 
coating and gave a time value of 
63 in the same treatment. ‘C’ is 
a piece of sample D-7 having a 
bright smooth surface. The time 
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Figure 8 Time curve—Sample A-5, air quenched from 1500°. . ~ a > + + oa * 
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in this case was 71 seconds. In 
lead heating and oil quench the 
times are nearly the same. This 
is only to be expected, since re- 
flectivity is not a factor in con- 
duction of heat. 
++ + 

N interesting side-light on the 

surface factor is given by a 
comparison of the temperature 
curves developed for samples C-1 
and C-2. These two samples cor- 
respond in surface to ‘A’ and ‘B’ 
of Figure 14. The curves are 
shown superposed in Figure 5 to 
show that while there is consider- 
able difference in time at the 
lower temperatures of muffle 
heating, there is practically no dif- 


ference at high temperatures. The - 


reason for this is probably the fact 
that at high temperatures the 
sealing action and breakdown of 
the existing surface condition 
occurs more rapidly than the 
absorption of heat, while at the 
lower temperatures, it is less 
rapid. Samples of C-1 and C-2 
heated in lead (Figure 6) show a 
slight nearly uniform difference, 
a fraction of a second at most. It 
is possible that this difference 
may be due to the soap and lime 
coating existing on the C-2 samples 
which may conduct heat more 
slowly than the clean steel surface 
of the C-1 samples. 
+ + 
HE effect of analysis on treat- 
ment time can be studied in- 
sofar as small variations are con- 
cerned by the examination of test 
results on comparable samples 
from the various steels listed in 
Table I. Although the possible 
selections are rather few, as pre- 
sented in Table VIII, the time 
values listed are entirely in line 
considering the minor variations 
in size. It will also be seen later 
(Figure 16) that Steel E compares 
well with Steel A in relation to its 
size. The indications are, there- 
fore, that within the 15 point range 
of carbon and the 11 point range of 
manganese covered by this work, 
treatment time is not affected by 
analysis variations. It is appreci- 
ated that these variations are not 
sufficient to show any measurable 
effect on critical temperatures, 
and any change in analysis which 
would affect critical temperatures 


600 


would also undoubtedly affect 


treatment time in some degree. 
aes 


+ 

NOTHER factor that might 

be expected to affect treat- 
ment time is the previous heat 
treatment the material may have 
received, or, more specifically, the 
structural form in which the con- 
stituents may exist. To show the 
extent to which this element may 
enter the problem, samples with 
the structures shown in Figure 15 
were run through for comparison. 
Table IX gives a summary of the 
test results in terms of treatment 
time for muffle heating and oil 





and air quench. Here it is ap- 
parent that structure makes con- 
siderable difference in oil quench- 
ing, while in air quenching there is 
even more difference, although the 
trend is not clear cut. In the lat- 
ter case, it is possible that the 
reduction in area values are af- 
fected by the presence of a hetero- 
geneous structure in the treated 
samples. 
+ + + 
XAMINATION of the results 
found for sample A-4 and 
sample B-1, both .250” diameter, 
gives a very incomplete compari- 
son of coarse and fine grain steels. 
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EFFECT OF COLD WORK 
STEEL DO. AlR QUENCHED 
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ly HE final and perhaps most 
= 3 important factor in the heat- 
ee ing of steel wire dealt with in this 
5 teats _ + paper is the mass influence, or 
= ie “< effect of changing size. In theory, 
4 aS the quantity of heat required to 
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J —— of steel, which varies as_ the 
diameter squared. The area trans- 
mitting or absorbing heat is the 
| - 4. ee . — €2 27 4879 EP Fe surface of the wire, which, for 
: _ % COLD REDUCTION j any given length, varies directly 
Figure 13. Effect of cold work on steel D air quenched. + + + + as the diameter. Lastly, the dis- 


tance the heat must travel is the 
The tests run, oil quenching from rates of the two types of steel. radius of the wire, assuming uni- 
lead at 1500°, show time values of Comparison of sample B-5 with form heating from alli sides. Put- 
10 seconds and 7 seconds for A-4 various samples of Steel D (all ting these factors together in the 
and B-1 respectively. This time the same size) does not show, in theoretical law, the time required 
difference may well be a reflec- similar treatments, as marked a_ for transmission of the necessary 
tion of the difference in reaction difference in time values, but the quantity of heat to attain the 























Patented Commercial Process 15 min. at 1500° Slow Cool 12 Hrs. at 1280° Slow Cool 
Fig. 15. Microstructures of steel D after various treatments. 1v00X. — * . — as 
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desired temperature varies with TABLE IX 

different sizes, all other factors Comparison of Metallogranvhic Structures 
being equal, as the square of the Sample 
diameter. This theory takes no Symbol Time in Seconds Required to Complete Process 
account of the lag in temperature et 

while the steel passes through the Muffle Heating 
critical range, nor does it take any 
account of time at temperature for Patented Normalized Spheroidized 
full solution of constituents, for 


grain growth, or for any other ac- Oil Air Oil Air Oil Air 
complishment that may be the Quench Quench Quench Quench Quench Quench 
purpose of the treatment. 1500° 1800° 1500° 1800° 1500° 1800° 


++ + 

GRAPH of the test results on 
Steel A, from Table III, is 
given in Fig. 16 in which is shown 
a curve for the time required for 
full hardening (maximum tensile 
strength) when oil quenching 
from the muffle at 1500°, and also 
a curve representing the time at / 
which greatest softening occurred, 300 Ff | 
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in the same treatment. In view of STEIEL IA 
the complications of the heating 280 : 
action, it is impossible to compare 

this curve directly with the theory M~1500-0 Fi 
above. However, an empirical re- 260 
lation between size and time can 
be derived, and the means of doing 240 
so is illustrated in Figure 17 which j 











is the hardening graph of the 
previous figure re-plotted in loga- 220 7 





rithmic co-ordinates. In addition, 
a graph of the various sizes treat- 
ed in hearth contact (Table IV) 
has been added. Since the points 
plotted in this manner fall nearly 
in a straight line, an empirical law 
of the general form 


T=kan 1 GO 7 
may be assumed, in which T is Fuel pano/ Fak 
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time, d is wire diameter, and k] wy 140 y, 
and n are constants to be estab- = 
lished from the experimental data.] « 





the results from samples treated 
with end contact only follows the 100 


law y 
T = 760 d!.235 


++ + 80 J L 


oO 
It will be found that the graph of 120 m4 








HE graph of the results from 
samples treated in full hearth 
contact gives different results for 60 


these constants, namely, 


T = 1330 di.490 
oo, 40 ‘4 


HE values of these two expon- 
ents might be compared with 20 LL 
the theoretical value of 2. The 2 
reason for the difference lies in on 
the fact that the measure of the 0 ’ 
time element which has_ been 4 zs 2 J 4 5 
adopted automatically covers fact- WIRE DIAMETER 
ors in the reaction of steel to heat Figure 16. Relation of time and size—steel A. Muffle heated, oil quenched. > 7 7 
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treatment which the theoretical 
formula does not recognize at all. 
+ + + 

T will be noted that the two 
curves of Figure 17 cross and 
that for sizes above about .112” 
heating in hearth contact takes 
longer, while for sizes under .112” 
the time is less than when there 
is no contact. This is undoubtedly 
because the heat content, that is, 
the quantity of heat, in the hearth 
of the particular furnace used for 
these tests was sufficient to bring 
the finer sizes up to temperature 


by conduction more quickly than 
heat could be absorbed by radia- 
tion, whereas, in the coarser sizes, 
it was not sufficient and the 
balance of the required heat had to 
come by radiation and also pene- 
trate nearly twice as far. In com- 
paring the two curves and their 
equations, it is fairly obvious that 
in the case of no contact radiation 
was the only mode of heating that 
was effective, while both radiation 
and conduction were acting simul- 
taneously when there was full 
hearth contact. Thus, the fact 
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Figure 17. Logarithmic plotting of time size relations, steel A. Muffle heated, oil quenched. +> 
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Figure 18. Relation of time and size, steel A. Muffle heated, air quenched. > + 
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that these two graphs and their 
equations are so different brings 
out strongly the complications in- 
troduced by the interplay of dif- 


ferent modes of heating. 
+ + + 
& attempting to obtain the same 


type of graph for samples air 
quenched, there was not enough 
available sample of this steel for 
tests of very many sizes. The 
results obtained cannot be con- 
sidered complete, but are pre- 
sented for what they may be worth 
in Figure 18. This graph is based 
on the time required for the re- 
duction in area to attain a con- 
stant value and represents samples 
muffle heated with end contact 
only. The empirical law indicated 
by these results may be of in- 
terest, and is found to be 

T = 930 dl.002 
+ + + 
NFORTUNATELY, it was not 


possible to treat a sufficient 
range of samples in lead heating 
to afford a reliable curve such as 
those given above. Indications 
are, however, that similar rela- 
tions hold, the time scale being 
very much narrower due to the 


high conductivity of molten lead. 
+ + + 


Conclusions 


| N summary of the results of this 
investigation the following con- 
clusions may be drawn. 

1. The heating medium employed in 
the treatment of steel wire is of prime 
importance to fixing the time of treat- 
ment. Conduction heating may be as 
much as 20 times faster than radiation. 

2. Interplay of the modes of heating 
may cause large changes in the heat- 
ing time required, depending on the 
characteristics of the heating equip- 
ment and the size of the wire. 

3. Treatments for particular pur- 
poses carry inherent time values re- 
quisite for their proper completion. 
Patenting (air quenching) requires 2 to 
3 times as long to complete as eil 
quenching, all other factors’ being 
equal. 

4. Within the commercial range of 
analysis of a given steel, minor varia- 
tions in carbon and manganese have 
no effect on treatment time. 

5. Cold work has no effect on the 
time required for the completion of the 
treatment in the hardening operation, 
quenching in oil from either the muffle 
or the lead furnace. 

6. A decrease in time required in air 
quenching from the muffle and from 
lead is found with the introduction of 
cold work. This decrease may be as 
much as 25% with wire having 85% 
cold work. 

7. Required treatment time may be 
increased up to 35% in oil quenching 
and about doubled in air quenching 

(Please turn to Page 656) 
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High Speed Rotary Knitting Machine 
For Covering Electrical Conductors 


By S. E. Brillhart, 
Technical Staff, 


Point Breeze Works, Western Electric Co., Baltimore, Md. 





Purposes of Covering Conductors 
HE main reasons for covering 
rubber insulated electrical 
conductors are to protect the in- 
sulation against deterioration re- 
sulting from light exposure, to 
protect it against mechanical in- 
jury and improve the abrasion 
resistance of the structure, to 
provide an absorbing base for 
weatherproofing materials in cases 
where the conductors are designed 
for outdoor exposure, to improve 
the insulating characteristics of 
the structure as a whole, and to 
improve the mechanical handling 
properties of the conductors. 
++ + 
O meet the requirements of 
these objectives the covering 
of textile material must be suf- 
ficiently close to exclude light 
penetration. It should be suffici- 
ently well interwoven or knitted 
together to deflect sharp edged 
objects which might otherwise 
cut the rubber insulation, and 
rugged enough to withstand re- 
peated rubbing on less sharp edges 
or surfaces. It should also be suf- 
ficiently porous and loose to absorb 
substantial quantities of weather- 
proofing materials but not loose 
enough to shed such materials 
readily during exposure to the ele- 
ments. In some cases, coverings 
are also applied to conductors of 
low tensile strength and relatively 
fragile construction to improve 
their mechanical properties. In 
most of such cases the covering is 
intended to increase the tensile 
strength and the “lay” should be 
such that the strands of the cover- 
ing make an angle of less than 45° 
with the axis of the conductor. 


Knitted covers were developed 
largely to eliminate or greatly 
reduce noise associated with 
braiding and also to effect a 
reduction in cost for applying 
textile coverings. The machines 
described in this article operate 
at speeds as high as 4200 feet 
ea Os FF 





Machines Used for Applying 


Coverings 
HE principal machines em- 
ployed in applying textile 


coverings to electrical wires and 
cables have been circular looms, 
serving heads, braiding, and final- 
ly knitting machines. 
+ + + 

looms are’ used 
coverings 


IRCULAR 


principally when 
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must meet certain special purpose 
requirements as in the case of ex- 
tremely high abrasion resistant 
coverings. They are, of course, 
very slow and coverings applied 
by them are expensive. 
++ + 

PPLYING multiple end bands 

of textiles by serving or wind- 
ing them about a conductor can be 
done at a much higher rate of out- 
put than with the circular loom, 
and when several such servings 
are applied in opposite directions, 
coverings can be produced which 
give satisfactory protection for 
certain purposes. The magnet 
wire designs are an example of 
this type which is generally used 
in making a more or less perman- 
ent structure such as a coil, in 
which the conductor will not be 
disturbed after the original con- 
struction is completed. Such 
coverings are not generally con- 
sidered satisfactory for applica- 
tions where the conductors might 
be repeatedly handled throughout 
their useful life, as is the case in 
most cordage, cable and outside 
plant wirings. 

+ + + 

N the whole, braided coverings 

have been the most satisfac- 
tory general purpose type for ap- 
plication to cordages, cable cores 
and outside plant wires in the past, 
but they are relatively slow to 
apply and the machines for apply- 
ing them are bulky, noisy, and re- 
latively expensive to maintain. 
Braided coverings, unless the cot- 
ton is crowded, tend to show open- 
ings in the structure because the 
mechanical limitation of  inter- 
weaving them leaves interstices 
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where the pairs of strands cross. 
They are often applied with the 
strands under considerable tension 
so that in certain applications the 
strands are prone to become im- 
bedded in the rubber insulation 
beneath them, thereby tending to 
reduce the insulation resistance. 
This tension also makes it some- 
what difficult to completely im- 
pregnate the covering with 
weatherproofing materials and 
limits the amount of these ma- 
terials which can be contained in 
the textile covering. 
+ + + 
OMING finally to Knitting Ma- 
chines with which this paper 
is principally interested, coverings 


applied by knitting might profit- - | 


ably be more generally used on 
wires and cables. Within the past 
few years the Western Electric 
Company at their Point Breeze 
Works in Baltimore has been ap- 
plying weft type knitted cover- 
ings to several kinds of electrical 
conductors successfully in large 
quantities. 
+ + + 
OME 1,000,000,000 conductor 
feet of telephone duct wire 
have been covered by a group of 
40 units at speeds as high as 4200 
ft. per hour. Recently, 80 more 
units have been built to cover this 
and similar items of rubber cover- 
ed wires. In another application, 
a barrier has been knit on some 
250,000,000 feet of cordage instead 
of a braid over which rubber in- 
sulation is subsequently applied, 
the finished conductor being used 
in telephone cords. 
++ + 
ESTERN Electric knitters 
are also being introduced in 
Licensees’ Plants for applying a 
knitted barrier in place of a serv- 
ing or a braid, under SJ cord jack- 
ets, and some of these manufactur- 
ers also intend to use them in the 
production of duct wire and other 
rubber covered wires instead of 
braids. 
+ + + 
S a further possibility of the 
use of knitters, it is suggested 
that a knit covering similar to 
samples 3 or 4 in Fig. 6 could be 
applied to field wire instead of 
braid. If such a substitution were 
made, the procurement situation 


on field wire might be consider- 
ably improved in times of war 
emergency because (1) knitting 
machines for covering large 
quantities of field wire could be 
built requiring a minimum of 
labor, material and experience on 
the part of the builder, and (2) 
each knitter put into service would 
cover field wire at approximately 
three and a half times the rate of 
the conventional rotary braider. 
+ + + 


Main Objectives of Developing 
Knitting 

HE principal incentives the 

Western had for developing 

knitted coverings were to elimin- 








Fig. 1. View of Western Electric High Speed 
Knitting Machine Head. —_ + 


ate or greatly reduce the operating 
departmental noise associated with 
braiding, and to reduce the cost 
of applying textile coverings. 
+ + + 

OISE production in braiding 

operations results from (a) 
the necessity for using relatively 
heavy machine elements in order 
to rotate the textile supply pack- 
ages about the conductor which is 
being covered, in the course of 
which, some part of the power 
absorbed in this rotation is likely 
to be converted into sound energy, 
and (b) the mechanical means em- 
ployed for deflecting the strands 


over and under the packages while 
they are being thus rotated. In 
the case of the “Maypole” type 
braider there is likely to be con- 
siderable lost motion in the ma- 
chine elements used, and in the 
conventional rotary type braider a 
relatively large number of recipro- 
cating parts are employed which 
must be reciprocated at high rates 
of speed, both of which conditions 
produce noise. 
+ + + 
N order to avoid these primary 
disadvantages of conventional 
braiders the Western developed a 
high speed rotary type braider 
some 12 years ago which sub- 
stituted rotary escapement me- 
chanisms and antifriction bear- 
ings for reciprocating parts and 
sliding pair bearings. This braid- 
ing machine operates at  sub- 
stantially twice the speed of pre- 
vious rotary braiders and reduces 
the noise level appreciably. It also 
reduced covering costs because of 
the higher production rate per 
machine unit and lower mainten- 
ance costs per unit of product. 
+ + + 
ORE substantial reductions in 
noise and coverings costs 
could not be realized, however, as 
long as braided coverings were 
used because in braiding as well as 
in serving and circular loom cover- 
ing, the textile supply packages 
must be rotated about the element 
to be covered, which requires the 
employment of heavy machine 
elements to resist contrifugal 
forces developed in rotating the 
supply packages and limits the 
operating speed. Thus, some 
covering such as weft type knit- 
ting should be employed which 
eliminates the necessity for rotat- 
ing the textile supply packages. 
iP a 


Development and Description 
Of the Knitter 
HE development of the high 


speed knitter for covering 
electrical conductors followed a 
plan which had for its objects: 
(a) elimination of supply package 
rotation, (b) reciprocating the 
knitting needles by some means 
which would impart harmonic 
motion to them, and (c) providing 
flexibility for varying the knitted 
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pattern to fit special covering 
needs. 
+ + + 
HE choice of a different cover- 
ing for conductors was _ not 
made in favor of knitting because 
it is better in itself than other 
coverings, but because a certain 
type of knit structure can be ap- 
plied without rotating the pack- 
ages. For instance, the conven- 
tional rotary hosiery knitting ma- 
chine in which courses of loops 
spiral around the wire and in 
which the supply packages must 
necessarily rotate around the wire, 
would be an unsatisfactory choice. 
If a covering is chosen, however, 
in which the courses of loops lie 
parallel with the wire and the 
wales spiral around the wire, we 
have a better starting point be- 
cause in this case the textile sup- 
plies or feeders lie in parallel lines 
along the axis of the core and is 
not necessary to rotate the supply 
packages. This non-rotation of 
the supplies makes feasible the de- 
sign of a compact high speed ma- 
chine. 
+ + + 
OW the next factors which 
limited the speed of covering 
conductors became the rate at 
which the needles 
could be recipro- 
cated and_ the 
length of loop 
permissible in the 
finished product. 
The principal de- 
sign problem, 
therefore, became 
one of the de- 
veloping mechan- 
isms for recipro- 
cating the needles 
as fast as pos- 
sible without 
shock, 


+ + + 


ESTERN’S 

first designs 
of knitting ma- 
chines raised and 
lowered the nee- 
dles by employing 
fixed flat or 
cylindrical cams 
and intermediate 
links or cranks 





the butts of the needles. Such ma- 
chines operated very much more 
rapidly and quietly than braiders 
but speed was somewhat limited be- 
cause the cams, no matter how 
carefully made, could only approxi- 
mate the proper form to move the 
needles with minimum shock, and 
the intermediate links used to 
transmit motion to the needles de- 
veloped wear and lost motion with 
consequent increase in shock and 
noise production. Some improve- 
ment in the form of the cams was 
obtained by reducing the number 
of high points or rises and rotat- 
ing them counter to the rotation 
of the needle cylinder, but this 
was at best only a partial solution. 


+ + + 


HE design of needle drive 

which was finally adopted 
raises and lowers the needles from 
a ball bearing mounted driver 
fixed on a center obliquely so that 
the rotation of the shaft wobbles 
the driver and reciprocates the 
needles which are engaged with 
its periphery. A number of such 
drivers may be needed in each 
knitting head depending upon the 
type of knitted covering which is 
desired. Figure 1 shows a cross- 
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sectional diagram of the knitting 
head containing two drivers and 
their arrangement in service. The 
central shaft rotates in the same 
direction as the cylinder carrying 
the needles, but faster, and at 
whatever speed is necessary to 
produce the proper number of 
needle reciprocations per revolu- 
tion. By this mechanism the 
needles are accelerated and de- 
celerated at the ends of their 
travel with minimum shock. There 
need be no cross thrust on the 
butt of the needle as there is when 
needles follow a cylinder cam, be- 
cause the periphery of the driver 
may be fixed with respect to the 
needles. 
+ + + 

HIS mechanism for reciprocat- 

ing the needles also provides 
a flexible means for making many 
designs of knitted coverings, 
several of which are shown in 
Figure 2. The single stitch fabric 
with very short loops might be 
applied to products where severe 
repeated handling of the wire is 
necessary. This type covering 
could be applied at approximately 
1750 feet per hour. The second 
example, usually referred to as the 


Sinfra_ stitch, consists of two 
separable cover- 
ings in which 


/ the loops cross 
‘4, over the feeders 
and are much 
“ longer than the 
loops in the single 
stitch. This cover- 
ing could be ap- 
/, plied at approxi- 
mately 3500 feet 
per hour on the 
444% Western Electric 
Machine. In the 
third type shown, 
which we call the 
Western Electric 
float stitch, the 
loop lengths .are 
slightly longer 
than the Sinfra 
stitch and float 
over the feeder 
similarly, but the 
covering iS a 
single unit, not 
separable. This 
can be applied 
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the three shown, at speeds of the 
order of 4200 feet per hour. The 
latter two for example should be 
suitable for binding cordage cores 
which are to be subsequently rub- 
ber jacketed or for covering power 
wires which are later weather- 
proofed but not flexed much after 
installation. A general view of an 
individual machine arranged for 
covering rubber insulated wire of 
the size referred to in the above 
speed descriptions is shown in 
Figure 3. 
++ + 


Performance 


O far as noise reduction is con- 
cerned, measurements were 
made with a sound meter of both 
knitters and braiders in operation. 
The results of these measurements 
showed that a single conventional 
rotary braider makes as much 
noise as 10 Western Electric knit- 
ters in operation. The improve- 
ment in working conditions that 
will result from such a noise re- 
duction and the decreased oper- 
ator’s nervous fatigue can be best 
appreciated by those persons who 
have been and who work 
where a large number of 
conventional rotary braid- 
ers are in operation. 
+ + + 
HE rates of applying 
knitted coverings to 
conductors vary consider- 
ably with the size of the 
core to be covered and the 
type of knitted structure 
to be applied. To con- 
tinue the comparison of 
speeds mentioned above 
table A shows the approxi- 
mate output per hour on a 
wire with finished di- 
ameter of 1/10”. 
+ + + 
ROM these figures a 
rough view of the re- 
duction in plant invest- 
ment and floor space can 
be obtained when knitters 
are substituted for braid- 
ers. For instance, if the 
Western Electric float 
stitch is serviceable for 
the product, each knitter 
would replace 14 conven- 
tional rotary type braid- 


TABLE A 








Nonstop Output in 
Feet per Hour 





Flat “Maynole” tyne 16-carrier braider 77 
Conventional rotary 16-carrier type braider 295 
Western Electric 16-carrier high speed braider 535 
Single Stitch, Figure 2, Item I 1750 
Western Electric Machine, Sinfra Stitch, Fig. 2, Item 2 3500 
Western Electric Float Stitch, Fig. 2, Item 3 4200 








ers. A substantial economy which 
has not been mentioned thus 
far also results from the use of 
knitters because mill wound supply 
packages are used just as received, 
whereas in the braiding machines 
these packages must be rewound 
to braider cops at an appreciable 


- cost for labor and maintenance for 


rewinding machinery required. 
+ + + 
IGURE 4 gives a better view 
of a group of machines in 
operation in which the suppliers 
cotton packages can be observed 
in position on the machines. 
+ + + 
IGURE 5 permits a comparison 
of the covering power and 
light protection obtainable with a 





Fig. 3. View of a Western Electric knitter as used to cover a typical rubber 
covered wire. + 


knitted over a braided covering 
employing the same but rather low 
coverage. Both the braided and 
the knitted samples have been 
covered with identical quantities 
of cotton per unit length. These 
samples also permit a comparison 
of the possibility of improving the 
tensile strength in certain cases, 
for the braid covering sample 
shown here made from #20 AWG 
soft copper conductor with ap- 
proximately .025” of rubber in- 
sulation covered with the braid 
developed after weatherproofing a 
tensile strength of 70 pounds, 
whereas the knit covered sample 
with the same quantity of cotton 
on it had a strength of 76 pounds. 
+ + + 


N cases where abrasion 
resistance is important 
there is evidence that cov- 
erings as_ resistant as 
braids can be applied by 
knitting, although actual 
service results are not yet 
available. 
+ + + 
IGURE 6 shows typical 
samples of wire in 
which the abrasion resist- 
ance of weatherproofed 
finished material was 
measured by attaching 
samples to the arms of a 
rotating wheel and in a 
combination of transverse 
and longitudinal rubbing, 
rub these samples against 
fixed braided and weath- 
erproofed wires with 
coarser covering. 
+ + + 
AMPLE 1 is a braid 
tJ covered wire, shown 
weatherproofed and fin- 
ished as Sample 2, which 
was used as the control 
in comparing the abrasion 
resistance of Samples 3 
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and 4 after they were weather- 


proofed as shown by Sample 5. 
+ + + 


AMPLE 3 had as nearly the 
same weight of cotton relative 


-to Sample 1 as could be applied. 


This was done to get a close com- 
parison of the abrasion resistance 
of the braid and the knit. The 
cotton on the knitted sample is 
314% heavier than that on the 
braid. In the particular form of 
abrasion test Sample 3 withstood 
abrasion 25% better than the 
braided control Sample 1. That 
is, if the number of rubs Sample 1 
resisted before wearing through is 
called 100%, then Sample 3 with- 
stood 125% of that number before 
failure. 
+ + + 
or knitted sample 4 
although having 22% more 
cotton than Sample 1, withstood 
abrasion 41% better. 
+ + + 
AMPLES 6 and 7 are braid 
covered telephone drop wire 
control samples. Samples 8 and 9 
are double knit covered drop wire 
samples which were compared in 
abrasion resistance with Sample 7 
after weatherproofed as Sample 
10. + + + 


AMPLE 8 once again was in- 
tended to have the same 
weight of cotton applied as Sample 
6, but in this case had 3% less. In 
the form of abrasion test used it 








Fig. 5. 





Illustrating the more light protective 





Fig. 4. General view of Western Electric knitters in operation. a + + 


performed 7% better than the 
braided Sample 6. Knitted Sample 
9 had 6% more cotton than braid- 
ed Sample 6, but in the above test 
it withstood abrasion 29% better 
than Sample 6. 
+ + + 
HESE samples are cited to in- 
dicate the practicability of de- 
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signing knit covers which will be 
the equivalent of braided cover- 
ings in abrasion. It is not to be 
concluded, however, that knitted 
coverings will perform better than 
braids with he same quantity and 
grades of covering materials, but 
it seems fairly reasonable to ex- 
(Please turn to Page 659) 
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covering obtainable with a given small weight of 
cotton by knitting. Both the braid and the knit : ' . : F . 
cover use the same weight of cotton. + Fig. 6. Samples of wires used for comparing abrasion resistance of braids against knits. + 
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Che Americans Creed 


) | believe in the United States of 
i | America as a Government of the peo- 
ple, by the people, for the people, 
| whose just powers are derived from 
the consent of the governed; a democ- 
} racy ina Republic; a sovereign Nation 
‘ of many — i, ‘ pat 
Union; one and inseparable; estab- 
lished upon those principles of free- 
dom, equality, justice and humanity 
for which American patriots sacrificed 
their lives and fortunes. 
} | therefore believe it is my duty 
to my country to love it, to support 
) its Constitution, to obey its laws, to 
y respect its flag, and to defend it 


against all enemies. 
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Branch Warehouse, 
& Representative 


Distribution 


There is scarcely a manufacturing operation 
—in which the shape of metal must be 
changed by cold processing—but will benefit 
in important degree by the application of 
FIRTHALOY Sintered Carbide. It may be in 
faster production . . . longer runs. . . closer 
tolerances . . . better finishes . . . lower die 
costs ... or acombination of them. FIRTH- 
ALOY engineers pioneered carbide dies, tools 
and parts for metal deforming! The prodi- 
gious difficulties of that pioneering task find 
encouraging reward in the fact that FIRTHA- 
LOY now serves the nation INDISPENSABLY! 


DRAWING DIES FOR WIRE AND BARS 


FIRTHALOY Draw- 
ing Dies make possi- 
ble the uninterrupted 
production of vitally 
essential wire and 
bars in terms of 
miles and tons and 
days—instead of feet 
and pounds and 
hours! They're used 
in fully 75% of the 
nation's wire and 
cold drawn mills. 





COLD HEADING DIES 


For the exacting aeroplane 
industry millions of identi- 
cal rivets, undeviating in 
accuracy, stream continu- 

\ ously from a thousand 
FIRTHALOY equipped cold 
headers. In other vital cold 
heading applications these 
sintered carbide dies assure 
speed with accuracy. 











\ 


TUBE DRAW DIES AND MANDRELS 


It takes flawless seam- 
less for the boiler tubes 
of the world’s greatest 
navy, and our cargo ves- 
sels on the seven seas. 
FIRTHALOY Tube 
Draw Dies and Man- 
drels assure a degree of 
perfection beyond any 
heretofore possible. 














WIRE FORMING DIES 


A thousand perfect 
instrument springs, 
or a million flawless 
ones for automatic 
rifles . . . FIRTHA- 
LOY Wire Forming 
Dies assure their de- 
pendability. Long 
ago nationally known 
manufacturers of 
Spring Forming 
Equipment chose 
FIRTHALOY! 





BURNISHING DIES 


The finer, smoother, 
brighter finishes de- 
manded for cold 
processed parts in 
Defense production 
is most easily and 
inexpensively im- 
parted by the use of 
FIRTHALOY Bur- 
nishing Dies. They 
eliminate slow, 
costly hand finishing. 











NAIL DIES 


The increasing demand 
for nails in Defense 
housing projects will 
necessitate greatly ex- 
panded nail production. 
FIRTHALOY Nail Dies 
bid fair to revolutionize 
nail production in the 
same manner that 
Firthaloy Diesovercame 
similar wire drawing 
problems. 
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DEEP DRAW DIES 


The qualities of FIRTHALOY 
for deep drawing that re- 
sulted in better talcum 
powder tins in a peace-time 
economy, now make possi- 
ble faster production of 
better cartridge cases and 
other cold drawn defense 
products, with marked re- 
duction in rejects. 



















BLANKING AND FORMING DIES 







For repetitive stamping 
and forming of parts for 
small arms and other 
Defense mechanisms, 
FIRTHALOY Blanking 
and Forming Dies assure 
longer runs between shut- 
downs with maintenance 
of exacting tolerances. 
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EXTRUDING DIES 


To the “hundred-and-one” 
extruding operations in- 
volved in Defense manu- 
facturing, FIRTHALOY 
Dies bring new conceptions 
of automatic production. 
FIRTHALOY’S remark- 
able resistance to wear is 
responsible for its adapt- 
ability for critical extru- 
sion jobs. 














SHEARING AND CUTTING DIES 


The nearly diamond hard qualities of 
FIRTHALOY coupled with its great 
resistance to wear make it ideally suited 
for cutting and shearing operations in 
many kinds of equipment. FIRTHALOY 
engineers are skilled in adapting it to 
these applications. 








WEAR RESISTANT PARTS 


From the contact tips of a precision 
micrometer to the bearing surfaces of a 
huge rotary printing press the applica- 
tions of FIRTHALOY to combat wear 
are almost limitless. In accelerated 
production for Defense FIRTHALOY 
Wear Parts play an increasingly im- 
portant role. 








From the first simple but amazingly 
better round-hole wire drawing dies 
to the intricate applications of today, 
FIRTHALOY research workers and 
engineers have pioneered in broaden- 
ing the uses of this versatile ** powder” 
metal. Apply their skill to your 
own production problems—send your 
blueprints for analysis and recom- 
mendation. 
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HIGH SPEED 


CIRCLE © SUPER HIGH SPEED STEEL—is a tungsten- 


cobalt steel capabie of operating at higher speeds with 
heavier cuts and feeds than standard High Speed Steel. 


BLUE CHIP HIGH SPEED STEEL—is a highly developed 
steel of the 18-4-1 type. Blue Chip has been popular 
for 40 years for general shop use. 


STAR-MO—is a Molybdenum Type of High Speed 
Steel that presents a new combination of the “high 
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CROMOVAN TRIPLE DIE STEEL—is a patented high 
production die steel, (an improvement on the usual 
high-carbon-high-chrome type) possessing extraor- 
dinary hardness and strength. It shows unusual re- 
sistance to abrasive wear, corrosion, chipping and 
crumbling, and to sinking or yielding under pressure. 
Die makers find it can be machined and filed more 
easily and more rapidly than other types. Cromovan 
may be a/r- or oil-hardened. 


AIRVAN AIR HARDENING STEEL—is a Chrome-Molyb- 


denum-Vanadium die steel containing less of these 
alloys than Cromovan. It is used where an air-harden- 
ing die steel cheaper than Cromovan is desired for 
applications not requiring highest possible production. 
Airvan also finds satisfactory application in many 
places where the oil-hardening, non-shrinking type 
has been used. 


INVARO OIL-HARDENING STEEL—is a “center-free” 


steel made by the Firth “Winged” Ingot process. It 
is of the “‘non-shrinking” type and is used for dies for 
Blanking, Trimming, Punching, Forming, Embossing, 
etc. Invaro is also used in special tools where it is 
important that there be no dimensional change in 
heat-treatment. 


SPECIAL A.S.V. STEEL—is a “‘center-free” high quality 
carbon tool steel cast in the Firth “Winged” Ingots. It 
is remarkably uniform in structure throughout and is 
recommended for applications where “homogeneity” 


STERLING STAINLESS and NIROSTA STEELS—are fur- 
nished in a number of different types to suit a wide 
range of purposes. Stainless and Nirosta Steels are 
supplied in Bars, Rods and Wire. 


FIRTHITE—is a hard metal composition of Sintered 
Carbides, furnished in a number of grades, to form 
the edges of cutting tools or wearing surfaces. Firthite 
tools have greatly increased cutting capacity and 
remarkably long life. Write for prices on finished or 
unfinished tools and blanks. 





TEELS 
speed” alloys, Molybdenum, Tungsten and Vanadium. 
It can be hardened in the same atmospheres and 
furnaces as Blue Chip and at practically the same 
temperature. 


SUPER MO-CHIP—is a “super” High Speed Steel of the 
“Moly” type. In its general application it is still in 
the development stage. It is recommended particularly 
for rapid machining of “straight carbon” steels. 


eS 
he 
? 


is desired. The patented process of casting Special 
A. S. V. Steel eliminates, as evidenced by Acid Etch 
Test, pipe, porous center, and non-metallic inclusions. 
Special A.S.V. Steel is the latest development in a 
superior water-hardening steel. It has a homogeneous 
structure that forges well, hardens uniformly and has a 
strong tough core, suitable for Blanking Dies, Cutting 
Tools, Forming Dies, Punches, Stamping Dies and 
Cold Heading Dies. Special A.S.V. Steel is highly 


resistant to strain and fatigue. 


J-S CHISEL and PUNCH STEEL—is an OIL-HARDEN- 


ING steel. It is exceptionally tough and shows re- 
markable resistance to the “fatiguing” effect of re- 
peated blows. It adapts itself readily to purposes 
requiring a good cutting edge or hard surface in 
connection with the greatest possible toughness and 
resistance to Crushing strain. It is particularly adapted 
for Chisels, Punches, Shear Blades, Rivet-Sets, Beading 
Tools, Mining Drills, and many other similar purposes. 


CHIMO CHISEL STEEL—is a tough AIR-HARDENING 
steel which offers high resistance to fatigue. It pos- 
sesses excellent wearing properties and will retain a 
sharp cutting edge in the severe service of pneumatic 
chipping chisel operations on hard steel. It is manu- 
factured from ingots made by the patented Firth 
“Winged” Ingot method. It is a high quality ‘“‘center- 
free’’ punch and chisel steel. 


H.W.D. STEEL—is a new Hot Work Die steel—data 


on which will be sent on request. 


GLOBE WIRE PRODUCTS—Globe Polished, Sterling, 
Blue Chip High Speed, Invaro and Meteor Drill Rods; 
Coiled Needle Wire and Nirosta Spring Wire. 


FIRTHALOY—is a highly developed form of Sintered 
Carbide adapted to wire drawing dies, extrusion dies 
and similar purposes. It is supplied in finished dies, 
rough-nibs, and “rough-mounted” nibs. Firthaloy is 
also widely used for spring coiling machine parts 
and heading dies. 
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McKEESPORT, PA. 
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Production of Commercial Bronze 


Screen Cloth Wire 


By Benjamin H. McGar 


Assistant Director of Research 


Chase Brass & Copper Co., Waterbury, Conn. 





URING the past decade the in- 


creased demand for Com- 
mercial Bronze screen cloth for 
domestic purposes has augmented 
the requirements for a_ large 
volume of suitable weaving wire 
from the mills. Naturally this has 
prompted engineers to design more 
efficient wire drawing equipment 
for greater production at lower 
cost, whenever possible. Of course, 
remarkable progress has_ been 
made in drawing wire since the 
fifteenth and sixteenth centuries, 
as is depicted in Figure 1, and 
great strides have been made in 
producing wire more economically, 

faster and of better quality. 

+ + + 

Federal Specification Compliance 
N order to comply with Federal 
Specifications, Commercial 
Bronze weaving wire must contain 
90-92% copper, balance zinc. The 
standard gauge wire is 0.0113”, 
although some sub-standard wire 
is produced at 0.010” and 0.009”. 
There are well established pro- 
cesses for producing this wire— 
one from hot rolled billets, and the 

other from cold rolled rods. 

+ + + 
Rod Production 

HE hot rolling method begins 
with either a round or square 
billet of various dimensions which 
is best suited for the hot rolling 
equipment. When square billets 
are required they are sometimes 
cast 334,” square with a tapered 
point on one end; the overall length 
is about 50”, and the weight ap- 
proximately 250 lbs. The billets 
are heated in any conventional 
type furnace until the metal has 
attained a temperature approach- 
ing 1500°F., and then hot rolled in 
7 passes through the roughing 


A description of the processes for 
producing commercial bronze screen 
cloth wire either from hot rolled 
billets or from cold rolled rods to 
produce a wire that will conform to 
present federal specifications. + 


mill, followed by 9 passes through 
the intermediate and finishing 
rolls, making a total of 16 passes 
to bring the rods down to 7,” 
round. At this point the rods are 
ready for further surface treat- 
ment before they are reduced on 
the wire drawing machines. Fig- 
ure 2 shows a photomicrograph of 
a Commercial Bronze casting 
showing the usual dendritic cast 
structure. Figure 3 is a photo- 
micrograph of a hot rolled ;” rod 
showing evidence of deformation 
and recrystallization. Such a rod 
has a tensile strength of 38,000 
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Graduated from Wesleyan University in 1936, with 
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Coatings and E-3—Chemical Analysis. 





pounds per square inch, and 
elongation of 53% in 2”. 
+ + + 


Cold Rolling Commercial 
Bronze Rod 

OR clarity at this point, the 
production of ;°;” cold rolled 
Commercial Bronze rod will be 
described in detail. Cast in round 
cannon moulds, the rods are 2” in 
diameter, 814 ft. long, with a 
tapered point on one end, and 
weight approximately 100 lbs. The 
castings are first drawn on a rod 
drawing bench to 1.875” in order 
to straighten and stiffen them; 
this operation is followed by re- 
moving the cast surface of the 
rods in a rotary scalper to 1.75” 
diameter. The rods are then given 
5 passes through grooved rolls on 
the roughing mill to 1.130”, fol- 
lowed by 6 passes through an in- 
termediate mill to 0.750” square. 
On the last pass the rods are rolled 
into coils 28” in diameter, and in 
this condition the metal is an- 
nealed in a batch type furnace at 
1250°F. for one and_ one-half 
hours. After cooling to room 
temperature the annealed oxidized 
rods first go through a 5-roll 
straightener, and then pass 
through 10 pairs of grooved rolls 
of graduated reduced sizes which 
bring the rods down to 0.325” 
square. At the end of the mill 
the rods are again formed into 
coils 24” in diameter. Figure 4 
shows a cut of a 10-stand mill 
which is 24 ft. long, 3 ft. wide and 
414 ft. high. This is operated by 
a 125 H. P. variable speed D. C. 
motor, and the finished rods come 
from the machine at the rate of 
150 ft. per minute. The 7” diam- 
eter case hardened alloy steel 
grooved rolls are geared independ- 
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ently of each other in order 


to prevent slippage during Sy 


the rolling operation. Table 
I shows the groove sizes of 
the individual rolls, and the 
approximate reduction of 
the 0.750” square rods to 
0.325” square. 








Surface Treatment for Color 


OTH the hot rolled rods 
and the cold drawn and 
annealed rods are now on a 
similar size and have nearly 
the same physical properties. 
At this point the surface 



































ve treatment of the rods is | 
Lubricants highly important as it will | 
LUBRICANT composed determine to a great degree | 
of 85% Machine Oil, , a sn weg what shade or color the fin- 
10% Kerosene and 5% Lard Figure 1. ° + + 7 + ished wire will have. Three 
Oil is flowed continuously on "temas rrexVie Siecle) well-known methods are em- 
to each roll during opera- ployed, for cleaning or dip- ~ 
tions, and the lubricant falls into TABLE I 
a trough which runs the full Roll Groove Size Approximate Reduction 
length of the mill and is collected No. Neila at dinen Shia 
in a tank beneath the floor. From. 1 0.652 o4 
here it is pumped through a filter 9 0.601 15 
which removes any grit or sharp 3 0.554 15 
particles that might be injurious 4 0.511 15 
and re-distributes the oil on to the 5 0.472 = 15 
rolls. All bearings are lubricated 6 0.434 15 
with a suitable grease by means 7 0.400 15 
of a semi-automatic lubricating 8 0.369 15 
system, and telltales or indicators 9 0.340 15 
on each grease line to the bearings | 0.325 9 
are in plain sight of the operator. Total reduction of 0.750” to 0.325” square rod, approximately 81% 
+ + + 


Annealing and Welding 


HE 0.325” square rods are next a? 














TABLE II 
annealed for one and one-half 
hours at 1250°F., and following Die Sizes Approximate Reduction 
this operation they are pickled in No. Inches of Area — Percent 
a 10% sulphuric acid solution and 1 0.250 35 
then thoroughly washed in water. 2 0.204 33 
They are then welded to make one 3 0.165 36 
continuous coil and drawn down, 4 0.138 29 
in the presence of a water emul- 5 0.118 27 
sion lubricant, to either ¥;” or 1/4,” 6 0.098 32 
round and again annealed and : 0.086 23 
pickled. Figure 5 is a_photo- 4 wg 29 
micrograph of annealed cold drawn 10 0.051 pe 
rod. 
Ga ae Total reduction — 96% 

















Figure 2. + + + + + + Figure 3. + + € e + + 
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ping the rods, and these 

are as follows: 

1) 10% Sulphuric Acid Solu- 
tion 

2) Sodium Dichromate Dip 

3) Nitric-Sulphuric Acid Dip 


++ + 
10% Sulphuric Acid 

Pickle 
HEN rods are treat- 
ed in this solution 
only, they have a decided 
red color which closely ap- 
proximates that of copper and in 
spite of the numerous drawing 
operations to 0.0113” the finished 
wire will still have a decided red 
cast. Sometimes, however, this 
finish is desirable when some 
special treatment is to be applied 

to the finished product. 

+ + + 
Sodium Dichromate Dip 

ODS treated in this dip are 
first pickled in a 10% sul- 
phuriec acid solution, and upon re- 
moving are thoroughly washed 
and immediately placed in the 
dichromate bath which is made 
up by adding one-half pound of 
sodium dichromate per gallon of a 
10% sulphuric acid solution. When 
the bath is new the action is quite 
rapid so that it is only necessary 
to permit the rods to stay in the 
solution for a short time. As the 
bath becomes weaker, a _ longer 
period is needed in the solution to 
obtain satisfactory results. The 
bath can be temporarily revived by 
adding more acid, dichromate, or 
heat by means of a closed lead 
steam coil, or the combination of 
all three. Rods so treated have a 
golden red color much lighter than 
those just treated in the sulphuric 
acid pickle. Too much emphasis 
cannot be given to the necessity 


Figure 4. 
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for thoroughly washing the wire 
after this treatment, as a small 
amount of residual dichromate 
solution on it will greatly impair 
the subsequent drawing opera- 


tions. 
+ + + 


Nitric-Sulphuric Acid Dip 


HE rods should first be pickled 

in a 10% sulphuric acid solu- 
tion until all the heavy oxides are 
removed; then the coils should be 
thoroughly washed in water. Fol- 
lowing this, the rods are placed in 
the dip which is composed of 50% 
Sulphuric Acid, 35% Water and 
15% Nitric Acid (by volume). 
The action is very rapid, and the 
metal should be left in the dip for 
only a short time before it is re- 
moved and immediately sub- 
merged in a tank of running water. 
Treatment in this dip imparts to 
the metal a light golden color 
which is characteristic of the 
Commercial Bronze alloy. If the 
rods are stained because they have 
been in the air too long they may 
be given a very quick dip in a 
dichromate solution in order to 
bring them all to a uniform color. 

++ + 

FTER thorough washing, the 
rods are dipped in a hot soap 
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solution made up by ad- 
ding one-half pound of 
either powdered or chip 
soap to a gallon of water. 
This operation may be per- 
formed on rods finished in 
any of the other cleaning 
solutions, and it is done 
for two reasons. The 
light soap film protects 
+ the rods from tarnishing 
during shipment or stor- 
age, and also aids as a lubricant on 
the next drawing operation. 
+ + + 
HE equipment that is neces- 
. sary for the nitric-sulphuric 
acid dip is much more extensive 
than that for the other solutions. 
An acid resisting steel tank is the 
most practical one to use, and 
suitable provision must be made 
for exhausting the fumes which 
rise off the dip tank; otherwise it 
would be next to impossible for 
the workmen to operate near such 
a solution with any degree of 
comfort. 
++ + 


Wire Drawing 


SSUMING now that the rods 


are the proper size, temper 
and finish, they are ready to be 
drawn into wire suitable for the 
screen cloth manufacturer. No 
standard procedure’ has_ been 
adopted by the industry for re- 
ducing the rods to the wire sizes 
required, and it is a well-known 
fact that the practice differs a 
great deal between various mills. 
No attempt will be made to de- 
scribe these variations, and only 
one procedure will be considered 
at this time. 

(Please Turn to Page 653) 
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Diamond Dies For The High Speed 
Drawing of Copper Wire 


SSENTIAL to the drawing of 

copper wire at any speed are 
the dies to effect the desired re- 
duction steps. It can be readily 
surmised that this item is one of 
major importance at drawing 
speeds of 10,000 and 12,000 feet per 
minute which are being used in 
the copper wire drawing plants at 
the Kearny Works and the Balti- 
more Works of the Western Elec- 
tric Company.' In these machines 
diamond dies are used to draft 12 
and 14 A.W.G. supply wire to the 
final sizes of 19, 22, 24 and 26 
A.W.G., respectively. As pointed 
out in the paper' describing these 
machines in the above noted plants, 
the maximum possible drawing 
speed is limited by the stresses set 
up in the take-up reel rims. Draw- 
ing dies in themselves should not 
place any limitations on the wire 
drawing speeds if the factors of 
heat generated and the rapid move- 
ment of lineal wire surfaces are 
logically considered and provided 
for. 

++ + 


ay 1924 the manufacture of cop- 


per wire at a drawing speed of 
2500 feet per minute in a new type 
of wire drawing machinery, de- 
veloped and designed by _ the 
Western Electric Company, was 
started in its Chicago plant.* At 
that time copper wire was being 
generaily produced at _ speeds 
ranging from 800 to 1200 feet per 
minute. A study of the manufac- 
ture of diamond dies for use in 
these machines developed that dies 
suitable for this work required a 
differently shaped “approach,” a 
better polish and a shorter “land” 
than those that were available for 


By H. N. Padowicz, 


Engineer, 
Western Electric Co., Kearny, N. J. 


A study of the problems in- 
volved in the use of diamond 
dies for drawing copper wire at 
high speeds of 10,000 to 12,000 
feet per minute, together with a 
description of the maintenance, 
inspection and course keeping 
records in connection therewith. 


low speed operation. These same 
factors are still the important 
items which must be considered for 
today’s drawing speed of 10,000 
and 12,000 feet per minute. 
+ + + 

HE technique of making dia- 

mond dies for the drawing ma- 
chines which operate up to about 
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5,000 feet per minute is now well 
established. The _ specifications 
covering the dies for this purpose 
are known and available to the 
trade which is well qualified to 
produce them. However, the op- 
portunity and necessity for dia- 
mond dies to draw copper wire at 
the noted high speeds did not exist 
prior to the recent development of 
these high speed machines and for 
this reason the industry was not 
familiar with the necessary die re- 


quirements. 
+ + + 


HE Kearny Wire Mill was set 

up to purchase finished mount- 
ed dies from outside suppliers and 
to recut them when oversize. These 
dies are usually acquired at the 
smaller final sizes as governed 
by production schedule require- 
ments and enlarged to the larger 
sizes for both finisher and line die 
use. A large part of the success 
attained was due to specifications 
defining the die requirements and 
the setting up of adequate inspec- 
tion means to check the new and 
recut dies for these requirements. 
Prior experience of this company 
and the cooperation of our sup- 
pliers greatly sided this policy. 

+ + + 

HE following details of dia- 

mond wire drawing dies have 
been found to be essential to the 
desired performance of these tools 
in our drawing operations: 
Shape and Quality of the Diamond 

Stone 

Stone Size 
Mounting 
Contour of the Die Hole 
Polish and Finish 


Pounds Pull to Draw the Wire through 
the Die 
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Shape and Quality of 
Diamond Stones 


OUND, clear stones of 
sound structure are 
selected and these should 
be free from cracks, pits, 
carbon spots, porosity or 
any flaws and imperfec- 
tions which would affect 
the present or recut draw- 
ing surfaces of the die. 
Round is the trade term for stones 
of polyhedral sides, approximating 
round, or roughly spherical form 
as distinguished from flats and ir- 
regular, unsymmetrical shapes. 


+ + + 


SUALLY these stones are 

octahedral in habit with 
smooth rounded corners. The color- 
ation and clarity of the mounted 
stone should permit inspection of 
all drawing surfaces, relief angle, 
approach angle and bell. A close 
grained stone as determined by the 
crystal growth lines seems best. 


Figure 1. 


++ + 


Stone Size 


HE size of stone for specified 

hole sizes, consistent with the 
quality of stone previously noted, 
has been well standardized for the 
copper wire industry by the Amer- 
ican wire die manufacturers. Good 
die performance has been obtained 
from these sizes. The average 
stone size of these manu- 
facturers has been speci- 
fied for our requirements. 

+ + + 


Mounting 


HE mounting encasing 

the stone is a vital 
factor in the life of dia- 
mond wire drawing dies. 
Diamonds when used for 
drawing dies ultimately 
fail by breakage (i. e. 
cracks, spalling, chipping 
out) and not by erosion of 
the wearing surfaces. 
Diamonds due to their for- 
mation and_ crystalline 
structure and to the phys- 
ical properties resulting 
therefrom, are particular- 
ly prone to breakage when 
subjected to fatigue, im- 


Approsch Angle 
30 + 10° 


Reduction Angle 
16 ¢ 2° 


| Bearing 40% D 
Relief Anzle 
45 2 15° 





+ + 4 + + 


pact and disrupting tensile stresses 
such as those commonly met in wire 
drawing operations. To compen- 
sate for this weakness it is neces- 
sary to effectively encase the stone 
in a mounting which adequately 
supports it on all sides. The meth- 


‘ods of mountings are many and 


varied. Mountings which are 
made by hot pressing, forging or 
upsetting to obtain definite bond- 
ing of the component parts were 
found to be superior to those made 
by brazing, puddling, or casting. 
High strength metals processed 
with the proper technique to ef- 
fect good metal flow and alloying 
bonding are preferable. The inter- 
face of the stone and metal should 
be free from porosity and crev- 
ices. Figure 2 depicts a defective 
mounting due to poor. metal flow 
which caused the early breakage of 


the stone. 
+ + + 


Contour of the Die Hole 
HE contour of the die hole is 


shown in Figure 1. It is the 








Figure 2. Defective Diamond die mounting due to poor metal flow. — 





familiar radial or para- 
bolic type which is com- 
monly used in the copper 
wire industry with good 
results. The _ straight 
angles associated with ce- 
mented carbide dies do not 
exist in the present day 
commercial diamond dies. 
The noted angles are arcs 
+ and the values cited refer 
to the average chords sub- 
tending these arcs. In agreement 
with the findings of compara- 
tively recent English investiga- 
tions® of the theoretical factors 
affecting wire die performance, 
it was found that small changes 
of angle do not appreciably in- 
fluence the die pull. Whatever 
differences do exist are blanketed 
out by changes in the die frictional 
forces. The permissible variations 
in angle are consistent with the 
average found in today’s best com- 
mercial dies. In recutting dies 
obtained from different sources 
the variations narrow after one or 
two recuts. This is to be expected 
when standardized recutting prac- 
tices are followed. 

+ + + 

Bell Angle 
HE bell angle should permit 
ready ingress of the compound 
solution to wash out those ma- 
terials (dust, slivers, sludge, dirt, 
etc.) which tend to accumulate here 
and have an abrasive action when 
pulled through the die by 
the wire. The bell angle 
is highly polished to mini- 
mize the packing of the 
noted materials. This 
polish can be more easily 
achieved in a smooth tap- 
ering angle than in one of 

a wide flare. 

++ + 


Approach Angle 


T high drawing 

speeds, appreciable 
wire whip and vibration 
are present. Also, the cen- 
trifugal forces tend to 
“throw out” the wire in 
relation to the normal 
axis of the die. An ap- 
proach angle not too wide 
in relation to the reduc- 
tion angle is necessary 
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to guide the wire concentric to the 
drawing cone. 
+ + + 
Reduction Angle 
N this angle, the most important 
sector of the die, the reduction 
of diameter, except for the sizing 
accomplished in the bearing, is 
carried out. Following the prac- 
tice of the trade a 16° angle is used. 
The depth of this area is designed 
to have the entering wire hit well 
within it to prevent excessive chip- 
ping and undercutting in the pres- 
sure ring and to maintain the de- 
sired die pull values. The line of 
contact of the entering wire and 
the reduction area is located at 
65-70% of the vertical height of 
the reduction angle. 
++ + 
N general, the ratio of the verti- 
cal heights of the reduction, ap- 

proach and bell angles are as fol- 
lows: 1:0.7:1.5 for dies of 20-26 
A.W.G. inclusive and 1:0.5:1 for 
the larger sizes. The dimensions 
of the approach and bell angles 
are of course dependent on the 
stone size and the number of pre- 
vious recuts. The heights of the 
two latter angles may vary ap- 
preciably from the above noted 
values providing that adequate lub- 
rication and “washing out” of the 
die can take place. 


+ + + 


Bearing 


BEARING length of about 
40% diameter is formed. It 
is checked by the die pull require- 
ments. The bearing is purposely 
drilled to obtain a slight front 
taper of about 2°. The slight taper 
aids the metal flow and reduces 
“sucking.” 
+ + + 
Relief Angle 
ERE again, the wire vibration 
necessitates a smooth angle 
which will not tear the wire leaving 
the die. Recutting for good re- 
production of contour and die pull 
also requires a smooth angle. 
Proper care should be taken to pre- 
vent a cup shaped depression which 
is commonly formed by jamming 
a diamond chip in the back of the 
die as a fast intermediate step to 
final sizing. 


Polish and Finish 

HE degree of polish of the die 

drawing surfaces is a most im- 
portant factor in determining sat- 
isfactory die performance. In wire 
drawing there is encountered a 
vicious repetitive cycle consisting 
of (1) the wire abrades due to the 
condition of the wire and die sur- 
faces, (2) the resultant abraded 
metal particles pack in the die 
throat and gall the incoming wire, 
and (3) the heat and the condi- 
tions created by this action again 
adversely affect the wire and the 
die surfaces to repeat the cycle. 
There have been cases noticed 
where the fine copper particles 
have been compacted by the heat 
and pressure to form a solid con- 
ical mass which has welded to the 
wire. Deep grooves in the reduc- 
tion angle and bearing invariably 
follow back to the pressure ring or 
irregularities in the die surfaces in 
which the metal particles, dirt, 
etc., have lodged. 

+ + + 
HARACTERISTIC of copper 
and other non-ferrous metals 

is its ready flow under pressure 
such as is present in the die re- 
duction angle. This condition 
causes die packing, metal galling 
and the resultant wire scoring to 
take place at surprisingly slight 
irregularities in the die drawing 
surfaces. This is particularly true 
at high drawing speeds due to the 
rapid lineal movement of the wire 
surfaces. Again this emphasizes 
the necessity for a high polish. The 
harder ferrous metals tend to 
bridge across these small irregu- 
larities rather than to flow into 
them. 

+ + + 
IGHLY polished surfaces free 
from scores, traces of rip- 


ping rings and scratches are de- 
sired. All the die surfaces with 
the exception of the relief angle 
and top flare of the bell should be 
so finished. The polished surfaces 
should be a smooth curve as un- 
dulating surfaces are undesirable. 
+ + + 
IES after full use to oversize 
will retain their original high 
polish if no breaks in the stone, 
i. e. chips, cracks, etc, have oc- 
curred. This polish will also be 
present in the wear eroded areas. 
+ + + 


Pounds Pull to Draw the Wire 


Through the Die 
IE pull has long been known 


to the trade as a factor which 
greatly influences wire drawing 
operations. However, it has not 
been customary to recognize its 
relation to the drawing die itself 
and it has not been applied as an 
everyday simple means of check- 
ing a die’s possible performance. 
The Western Electric Company has 
considered for a long time this die 
characteristic in its wire drawing 
developments‘ and practical values 
for use in the present high speed 
drawing machines have been es- 
tablished. Listed in Table 1 are 
the values used for these dies. It 
should be added that, while die 
pulls are important, these are not 
critical and a deviation of +10% 
can be used but this would result 
in greater power consumption and 
more frequent wire breaks. The 
noted figures are 45-50% of the 
wire breaking strength based on 
A.W.G. reduction steps. Die pull 
is a cumulative check of the fol- 
lowing die characteristics; con- 
tour as correlated to the reduction 
angle and bearing length, and the 
polish of the drawing surfaces. 
In conjunction with the die di- 











TABLE I 

Max. Max. 

Diamond Die Pounds Diamond Die Pounds 
Diameter Pull Diameter Pull 
13 A.W.G. 113 20 A.W.G. 25 
14 A.W.G. 92 21 A.W.G. 21 
15 A.W.G. 75 22 A.W.G. 17 
16 A.W.G. 60 23 A.W.G. 13.5 
17 A.W.G. 49 24 A.W.G. 11 
18 A.W.G. 39.5 25 A.W.G. 9 
19 A.W.G. 32 26 A.W.G. 7 
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ameter, it affords a means of 

grouping the dies in matched bal- 

anced sets and obviates actual try 

out of these dies in the machines. 
+ + + 


Inspection Methods 
UITABLE inspection methods 
and equipment to check the die 
requirements contribute much to 
good die performance. Micro- 
scopes have been used with good 
results by some manufacturers of 
fine wires and by several of the 
more progressive die manufactur- 
ers for some time for this purpose. 
The Western Electric Company 
has adopted this practice. The bin- 
ocular wide field microscope has 
proved to be an indispensable tool 
for inspection. It is used to the 
complete exclusion of loupes. The 
stereoscopic effect, the wide field 
and the long focal distance features 
of this instrument make satisfac- 
tory examination possible. We 
have found a magnification of 30X 
to be most practical for the pre- 
viously noted die sizes. Good 
agreement to observations by dif- 
ferent persons can be had by the 
use of this apparatus. This is a 
rare occurrence in the case of 
loupes. It is surprising that this 
inexpensive tool 


which removes  “200#-d (6-41) 





Figure 3. > + + + 


with a contour projector. Shadow- 
graphs of 100X magnification are 
made of die impressions formed of 
a soft metal. 
+ + + 

HEN polished to the proper 

degree, it is possible to ex- 
amine a mounted die under a micro- 
scope with a suitable light source 





and discern the internal flaws in 
the stone. The examination of 
stones removed intact from the 
mounting will also check this point. 
Mountings of metals having a low 
reflectivity will require a light 
source from above to illuminate the 


stone. 
+ + + 


HE die pull is checked on a 

commercial instrument shown 
in Figure 3. Auxiliary equipment 
and gauges have been added to it 
to make it more versatile for this 
use. The device consists of a pis- 
ton which fits snugly into a 
hydraulic chamber filled with a 
suitable liquid. The piston is re- 
cessed at the outer end to hold the 
die. The die pull causes the move- 
ment of the piston which builds 
up the registered pressure. The 
wire is reduced one A.W.G. step 


‘and the pressure against the die 


holder is noted as indicated on the 
adjoining gauge. Small die sizes 
having die pulls below five pounds 
are checked by means of a mano- 
meter filled with an appropriate 
liquid. When measuring die pulls 
of low magnitude, the device should 
be calibrated for the frictional drag 
of its moving parts. 

++ + 


Die Records 








































DIE NO. - .» DATE REC'D, 6-31-39 , P.O. MO, mm S00 | , SUPPLIER..- 
much oo ay ‘é shape TARAOLIO sh IE control is 
ssi in ener Size: y nape olis 0.K. 
all sat te dia Type _ FINISHED Supplier | Bell 0.K. greatly en- 
calle ar In dla- Size Stone -50 CT _ Dept.2161 0199 | Approach - O,Ke Flaws... NONE hanced by com- 
mond die manu- unt press Ibe, Pulll 3,5 pearing. .0.K. prehensive re- 
x Relief cs Remark ° 
vate has mot ae cree ae ae cords. All dies 
een universally Remarks & Reasor 
tili d b ss wi re size Lbs. for Completion are logged on 
u Ze y r __Date — A.W. Mean | Max, we Min ‘Pull |. _Shape Polish _| of Gage Size individual record 
pein sn die i-19-39 2 |.0203 | .0205 | .0201 OVERSIZE cards. A facsimile 
manutacturers. 23 | .02233 | .02235 | .022350 4.0 Q.K. FAIR ; 
4-10-40 23 | .02322 | .0236 | .oz28s OVERSIZE of each Side of 
+ es Si 22 1.02525 | .02528 | 02522 | 16.0 0.x. 0.K. this card is shown 
REQUENT **40 22 | .02575 | .0262 | .0283 OVERSIZE in Figure 4. As 
examination noted, the indi- 
of finished dies vidual die char- 
and dies in the acteristics as re- 


various stages of 
recutting is ex- 
pediently accomp- 
lished by micro- 
scopic observa- 
tion. Routine die 
contour checks 
are visually made 
in this manner. 
Periodic checks 
of die angles and 
die contour are 
accurately made figure 4. + 








ceived, at over- 
size, and after 
recutting to final 
disposition are re- 
corded. These 
cards are period- 
ically correlated 
to the daily ma- 
chine  perform- 
ance sheets by 
mechanical tabu- 
lation to obtain 
+ the die life. 
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Shop Die Control 
LL drawing dies are grouped 


in sets for use and matched 
for balance in relation to their di- 
ameters. This is necessary be- 
cause of the minimum slip char- 
acteristics of the drawing ma- 
chines. It is also a convenient 
means to reduce machine down 
time. The sets are used in the 
drawing machines as units. Re- 
placements and rematchings are 
made in the Die Shop. Definite 
oversize diameter limits consistent 
with best enlargement practice and 
overall operating efficiency have 
been set for each finisher and line 
die size. The die sets are removed 
from the machine when any one 
die, with ‘the exception of the 
finisher, has reached the specified 
limit. Usually two finishers are 
used for each set of 26 A.W.G. and 
one plus for the other final gauge 
sets before returning these units 
to the Die Shop. This procedure 
has greatly enhanced the economics 
of die costs, operating efficiency and 
wire quality. It has also made pos- 
sible the issuance of dies by the 
Die Shop for shop use without the 
necessity for preliminary ‘“‘try- 
out” in the drawing machines. 


+ + + 


Recutting Practice 

IAMOND die recutting is a 

series of lapping operations in 
which the abrasive is diamond dust 
for obvious reasons and the lap 
or carrier is a suitable pin or wire, 
usually steel, depending upon the 
specific operation. The theory and 
practice of lapping tool gauges to 
a fine finish is applicable here. 
The diamond dust imbeds in the 
lap, is held there temporarily sta- 
tionary and cuts the die stone when 
it is forced in contact with it. As 
its position is fixed relative to the 
lap, but moving with respect to 
the stone, it cuts the die surface. 
However, due to the great hard- 
ness of diamond, appreciable wear 
of the lap takes place and its shape 
is rapidly changed. In ripping 
where the shaping of the die con- 
tour is done, the pin must be fre- 
quently reground. It is necessary 
to have a hard material for the 
lap to keep the diamond dust work- 
ing in contact with the die sur- 


face and to retain its shape for an 
appreciable time. Also, some 
diamond dust would imbed deeply 
in a soft material and be removed 
in the grind. 
+ + + 
UCCESSFUL recutting and re- 


production of die characteris- 
tics requires definite procedures 
and controls. Specific hole size en- 
largement, surface requirements, 
frequency of lapping pin grinds, 
diamond dust additions, etc., are 
essential for each operation to 
achieve the desired results. 
+ + + 
TANDARD commercial ma- 
chines are used for the vari- 
ous enlarging and refinishing op- 
erations. In general, recommend- 
ed trade practices are followed. 
+ + + 
IPPING, the roughing opera- 
tion which removes the pres- 
sure rings, chips, etc., and reshapes 
the die contour is most important 
as it determines the die contour 
and the subsequent degree of 
polish. We have found the RPM 
of the drilling pin spindles to be a 
determining factor. Spindle RPM’s 
from 4,000 to 12,000 have been 
tried, and 5,000 RPM has been 
found to be most satisfactory. 
Other important elements are the 
diamond dust size, frequency of 
pin grinds, speed and kick of the 
reciprocating vertical motion. A 
definite sequence of these factors 
is necessary to achieve the desired 
results. A gradual breakdown of 
the diamond dust effecting a cut- 
ting and lapping action as con- 
trolled by the centrifugal forces 
dispersing it in the liquid medium 
takes place. The steel lapping pins 
are accurately ground to a definite 
straight included angle and circu- 
lar arc on a special grinder. The 
ripped die surface should be a 
smooth, dull matte surface free of 
deep rings and scores. 
++ + 
N polishing, the die contour has 


already been established and it 
is expedient to have the lap of a 
material which will rapidly shape 
itself to the contour to be polished 
to obtain maximum contact. Here 
the loading of the lap will hold the 
diamond dust in contact with the 
work. A viscous medium for the 


dust will also help. On the wire 
polishing machines, the springback 
of the wire on flexing is import- 
ant. It was found that a wire re- 
siliency tester will aid to evaluate 
the desired wire properties. 
Diamond dust of a uniform and 
fine grain size is vital to the polish- 
ing operation. High RPM in the 
case of revolving die mounts is 
beneficial providing that it does 
not “throw out” the diamond dust 
from the working area. 
+ + + 
IZING of the bearing requires 
a spindle RPM about 100% 
higher than that used in ripping. 
Other factors in this operation are 
the diamond dust, frequency of its 
addition and the frequency of the 
pin grinds. 
+ + + 
LL die recutting machines 
should be periodically checked 
and maintained to minimize vibra- 
tion. 
+ + + 
Diamond Dust 
NOTHER important factor in 
the recutting operations is the 
diamond dust abrasive. This is 
especially true in the finishing op- 
erations of polishing and sizing 
where no appreciable breakdown 
of the original dust takes place. 
Uniformity of particle size range 
and grain size determine the ef- 
ficacy of the abrasive. Diamond 
dust graded by air flotation is now 
being used with good results. It 
was found that this material was 
more satisfactory for our use than 
that obtained by sedimentation in 
liquid media. Recent investiga- 
tions in the separation of micro- 
scopic size dry powdered materials 
have been actively carried out in 
the ceramics and powdered metal 
industries. The Journal of the 
American Ceramic Society and the 
Bureau of Mines publications con- 
tain noteworthy papers describing 
practices which could be applicable 
to diamond dust grading. Stokes® 
law of fall for microscopic size 
particles will also hold true for the 
separation of diamond dust by 
means of air. 
++ + 
Die Life 
N theory and practice, die life 
resolves itself into a problem 
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of wear. The wear is due to the 
movement of the wire surface over Kearny Wire Mill 1/39 - 8/40 
ee es | ee Une Dies mea 
proportional to the forces acting Ga. M Lbs. M.°C.F. M Lbs. M.°C.F. M Lbs. M.°C.F. 
on these surfaces, their area, the 26 35 45 si ra 35 45 
condition of these surfaces and the 25 a 4 90 93 90 93 
coefficient of friction. This is de- 24 92 15 105 86 97 19 
pendent on the nature of the wire, 23 eo * 162 108 162 108 
the die materials and the lubrica- 22 136 70 159 82 148 76 
tion of the contacting surfaces 21 .. + 226 92 226 92 
which in turn is affected by their 20 . . 250 81 250 81 
condition. Considered on this gen- 19 250 64 284 73 277 71 
eral basis, the die life is proportion- | 38 . * 368 45 368 15 
al to the wire lineal footage. A apd 4 2: as 96 595 96 
a ‘ 5 16 Bi .e 740 95 740 95 - 
good criteria for determining the 15 ie * 1040 106 1040 106 
overall diamond die performance - it Ie 
is the total useful life in million *Based on Kearny’s distribution of gauges 
conductor feet. This in turn will Average M.-C.F. per die gauge step 85 
be proportional to the number of ‘NOTE: Some of the results listed above appear to be inconsistent with the 
recuts obtainable before breakage expected trends. This is attributed to the many variables which exist 
renders the die non-usable. in normal Wire Mill Operations. 











re S- ; 
local surface strains which distort 





LTHOUGH diamond die life 

is theoretically a function of 
wear, actually it is limited by the 
failure of the die stone by break- 
age and “chipping out.” Due to 
the peculiar physical properties of 
diamonds some breakage will al- 
ways occur. This condition is also 
affected by fatigue caused by vi- 
bration, impact, thermal stresses 
and other factors. An important 
element influencing die breakage 
which is often overlooked is the 
detrimental effect produced by im- 
proper maintenance of the draw- 
ing machine parts. An 
appreciable reduction in 
die breakage was obtained 
by proper periodic main- 
tenance checks. 

+ + + 


moved after use in drawing dies 
have been examined in polarized 
light to determine the presence of 
internal strains. In general, the 
clear flawless stones of alluvial 
origin were free of strains. Mined 
stones of South African origin 
which are commonly found in dies 
of French manufacture did show 
in several cases very definite 
strains. These latter stones were 
of poor quality. Due to the high 
index of refraction of the diamond 
which is much higher than avail- 
able high refractive liquids, and to 


the interference figures, it was im- 
practical to establish a satisfactory 
procedure to investigate this sub- 
ject. 

+ + + 


Crystallographic Studies 


several cases, exceptionai die 
performance was noted, three 
to four times the average, which 
could not be accounted for by our 
regular inspection methods. Also, 
several dies which chipped initially 
in use, consistently chipped at sub- 
‘sequent recut sizes after 


ta 








| tepnicidhy Wire Mill dia- 
mond die life data are 
listed in million conductor 
feet per die per gauge step 
in Table II. The finisher 
and line die life is tabulated 
separately to account for 
the allowable oversize di- 
ameter limits for each 
type. No data are avail- 
able at the present time 
to permit listing of the 
total useful life in million 
conductor feet. 








enlargement had com- 
pletely removed the visible 
defect. Again and most 
important is that the ma- 
jority of our dies are 
rendered non-usable by 
the breakage of the die 
stone, which occurs in a 
characteristically peculiar 
manner. These discrep- 
ancies are attributed to 
the crystallographic struc- 
ture of diamends. It is 
well known that the retic- 
ular density (atom spac- 
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Strains in Diamond Stones 


OUGH diamond stones 
as well as those re- 


Figure 5. 





Diamond Structure ca * oo 
co = = (110) 


@ Carbon Atoms 
+ + + (111) Directions 


(100) 
Cleavage Plane (one of four) 





ing), hardness and cleav- 
age are greater along 
certain crystallographic 
planes. 

+ + + 


mt NVESTIGATIONS as 
to whether or not 
the relation of the planes 
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of cleavage to the direction in 
which the hole is drilled has any 
practical bearing on die life were 
made by the Western Electric 
Company in 1929*. The x-ray was 
used to determine the orientation 
of the crystal planes. The results 
of a limited test at that date, in 
which nineteen dies were drilled at 
right angles and nine parallel to 
the plane of cleavage, showed no 
superiority of these positions. The 
diamond stones used for dies then 
were of different origin and qual- 
ity than those now commonly em- 
ployed for this purpose. Further 
studies, with particular reference 
to the relation of crystal structure 
to die breakage, are now under 
way for reasons noted previously, 
and some of our results to date are 
cited here having a bearing on die 
performance. 
+ + + 
T is well known that hardness 
in a diamond varies with the 
crystal planes. However, since 
the contour of the die hole consists 
of cylindrical and conical surfaces, 
it is questionable if this plane prop- 
erty could be effectively utilized 
in drawing dies. 
+ + + 
N x-ray method® on a shop 
production basis is now being 
used to orient quartz plates pre- 
paratory to their cutting along 
certain crystallographic planes in- 
cident to their manufacture into 
radio and carrier frequency control 
filters. A similar technique was 
applied to determine the location 
of the axis of the die drawing hole 
with relation to the diamond struc- 
ture. The orientation of the drill- 
ed hole was determined by means 
of a back reflection Laue photo- 
graph. 
+ + + 


IAMOND stones which meet 

our drawing requirements are 
mostly octahedral in shape, a com- 
mon crystal form of this material. 
These are usually alluvial in char- 
acter and predominantly of Bra- 
zilian origin with the exception of 
a few Southwest African stones. 

++ + 
UR examinations of numerous 


die stones has shown that the 
positioning of these is random with 


regard to a predetermined drilling 
axis. About 75% of those studied 
were drilled normal to the 111 
orientation. The axis of the draw- 
ing hole in these cases was in the 
direction of a body diagonal of the 
cube representing the crystal 
structure of the diamond. The 111 
planes, the cleavage planes for the 
diamond, are those which appear 
most frequently as the natural 
faces of the most common form of 
the diamond crystal, the octa- 
hedron. The disposition of the 
stone in the above manner would 
be logically expected to take place 
in the mounting methods generally 
used by the American die manu- 
facturers since the stone would 
probably rest on a flat side, an 
octahedral face. This placement 
for very obvious reasons also fa- 
cilitates cutting true the starting 
cone for the drilling operations. 


+ + + 


FEW stones had been drilled 

normal to the 110 and 100 
planes or at an angle to the 111 
plane. Holes normal to the 110 
plane, which is the face of the 
rhombic dodecahedron, another 
diamond crystal form, are along 
a face diagonal] of the cube. Holes 
normal to the 100 plane, which is 
the cube face, are along a cube 
edge. Very few of these were 
found. This is as expected since 
natural crystals with faces parallel 
to the 100 plane are rare. This 
face is usually produced by sawing 
or “bruting.” 

+ + + 


S previously noted, diamond 

die life is restricted by the 
breakage and “chipping out” of the 
stone. The manufacture of the 
dies with due consideration of the 
peculiar crystallographic structure 
of the diamond to minimize this 
condition should greatly enhance 
its performance. Findings to date 
substantiate this conclusion. Seven- 
ty per cent of the dies which were 
drilled normal or at a small angle 
to the 111 plane failed due to 
cracks parallel to this plane and 
normal to the drawing axis. The 
crack usually occurred at the pres- 
sure ring and its plane coincided 
with the cleavage plane, the weak- 
est one in the diamond crystal. The 


stone in many cases on removal 
from the metal mounting separated 
into two sections. The majority 
of the dies failed in this manner. 


+ + + 
XAMINATION of worn over- 


size dies invariably shows that 
the erosion and the effect of the 
forces incident to wire drawing 
are concentrated at the pressure 
ring where the entering wire con- 
tacts the reduction area. Here, 
the abrasive action of the wire and 
die contacting surfaces, and the 
disrupting stresses are most evi- 
dent. An analysis of the forces 
present in a wire drawing die in- 
dicates that secondary stresses 
normal to the drawing axis are 
set up in this sector. In dies 
drilled normal to the 111 plane 
these stresses, coupled with the 
thermal, impact and fatigue forces 
converging in this area, would tend 
to shear the diamond stone par- 
allel to this plane. Overdrawing 
and poor operating conditions 
would of course accentuate this ef- 
fect and bring it about premature- 
ly. 

+ + + 


HE previously mentioned dies 

drilled normal to 110 and 100 
planes did not crack in the man- 
ner noted above. These failed 
due to chipping and_ spalling. 
Cracks, when present, were small 
and inclined to the drawing axis. 
Dies drilled normal to 110 plane 
have cleavage planes parallel to 
the die hole axis. In one case a 
stone drilled in this manner crack- 
ed along this plane. Data to date 
indicate that better die life was 
obtained from these dies than from 
those drilled normal to the 111 
plane. 

+ + + 


HE noted studies indicate that 

the orientation of the drawing 
hole is of practical significant im- 
portance with regard to stone 
breakage, the limiting factor of 
die life. A better understanding of 
its relation to die performance 
should achieve appreciable econ- 
omies. No conclusions have been 
made as yet with regard to the 
exact desired orientation of the 
drawing axis. In Figure 5 is de- 
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ALL STEEL 
REELS 


FOR SHIPPING 
FOR STORING 
CABLE AND WIRE 





Last Longer 


Constructed of corrosion resisting 
materials, three to four times the 
life of a wooden reel is a reasonable 


expectancy. 


Give Greater Protection 





Smooth inner surfaces, much greater 
strength with the absence of all cut- 
ting or abrading projections — these 
protect not only the cable but the 
men handling it. 


Save On Freight 


Appreciably lighter than wooden reels 
— cost less to ship — a cumulative 
saving that more than offsets in- 
creased first cost. 





Reduce Investment 





The longer life of R. B. Hayward 
Steel reels reduces the investment in 
reel equipment. 


Write for description of 
construction and prices. 


R, B. HAYWARD CO. 
1714 Sheffield Ave. 


Chicago, Illinois 





picted a unit cube of a diamond 
structure. Here is shown the pos- 
sible directions of drilling and the 
location of the cleavage plane. 
Figure 6 shows the diamond crystal 
faces and planes. 


+ + + 


HETHER or not the afore- 


mentioned die breakage 
characteristics are local ‘to our 
drawing operations and die sizes is 
not known. We invite comments 
from other wire manufacturers 
whose equipment and practices 
vary significantly from those used 
at the Kearny Wire Mill. 


+ + + 
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Figure 6a. Diamond Crystal Showing grain 
and faces (crystallographic planes). 

h. Cube face 100 plane 

d. Rhombic dodecahedron 110 plane 

o. Octahedron 111 plane 





Figure 6b. Diamond Octahedron. + 
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The Discussions at The Wire Association Meetings 
Will Be Published in Detail in the January, 1942 
Issue of Wire and Wire Products. 


These Discussions — In Connection With the Published Papers Will 
Contain Information of Great Value To All Wire Production Men — 
Be Sure To Secure A Copy. 
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HE Eleventh Annual Convention of the Wire Association 
will be held at Philadelphia, Pa., October 20-24, 1941 in 


association with the National Metal Congress. 


Tre Headquarters of the Wire Association will be at the 

Hotel Philadelphian and the exhibits of the National Metal 
Congress will be at the Philadelphia Convention Halls and 
Commercial Museum Hall — only five minutes walk from the 
hotel. 


Your attention is called particularly to the Wire Association 
"National Unity and National Defense Luncheon" which will 

have speakers from Industry, The Army, The Navy and The 

Government who will deliver interesting addresses. 


HIS program is for your information and we extend a cordial 
invitation to you to be present at the meetings this year. 








THE WIRE ASSOCIATION 


J. KENNETH BEESON 


President 
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THE WIRE ASSOCIATION — 1940-41 


Vice President 


B. L. McCARTHY 
Chief Metallurgist 
Wickwire Spencer Steel Co., 
Buffalo, N. Y. 


President 


J. K. BEESON 
Vice President Charge of Sales, 
Pittsburgh Steel Co., 
Pittsburgh, Pa. 


Vice President 


SIDNEY ROLLE 


Assistant Manager, 
Scomet Engineering Co., 
New York, N. Y. 


Past President 


RALPH K. CLIFFORD 


Vice Pres., Chg. of Operations, 
Continental Steel Corp., 
Kokomo, Indiana 


Past President 


F. A. WESTPHAL 
Superintendent, Wire Mills, 
Sheffield Steel Corp., 
Kansas City, Mo. 


RICHARD E. BROWN, Executive Secretary, 
Stamford Trust Co. Building, Stamford, Conn. 


BOARD OF DIRECTORS 


Atlanta, Ga. 


Aliquippa, Pa. 


HE Wire Association is a non-profit 

organization of wire mill executives, 
superintendents and foremen. It also 
includes plant engineers, traffic men, 
and all others engaged in the production 
of cold drawn bars, rods, wire, strip, in- 
sulated wire and cable, and the manu- 
facture and fabrication of finished wire 
products, including cold headed, extruded 
and other cold worked metal products. 


E. W. Clark, Mechanical Engineer, 
Wire & Cable Section, General Electric 
Co., Schenectady, N. Y 

Paul R. Fast, Superintendent, 
Essex Wire Corp., 
Detroit, Michigan 

N. C. Harrison, Vice President, 
Atlantic Steel Co., 


R. M. Hussey, Superintendent, Wire Dept., 
Jones & Laughlin Steel Corp., 


F. A. Westphal Supt., Wire Mills, 
Sheffield Steel Corp., Kansas City, Mo. 


Cc. E. Johnson, Superintendent, 


Sparrows Point, Md. 


General Cable Corp., 


Rod & Wire Mills, Bethlehem Steel Co., 


M. A. Kent, Vice President, 


New York, N. Y. 


B. L. McCarthy, Chief Metallurgist, 


Buffalo, N. Y. 


Wickwire Spencer Steel Co., 


John A. Moritz, Superintendent, 


Wire Mills, Keystone 
Peoria, Illinois 


Sidney Rolle, Assistant 
New York, N. Y. 
— <2 


Tt are separate divisions for all the 
separate major interests in the wire 
industry, steel, iron, brass, copper, alloy, 
and precious metals, together with div- 
isions relating to drawing, cold working, 
cold heading, extruding, fabricating, 
forming, spring making, wire cloth, wire 
rope, bare and covered electric wire and 
cable and all other forms of wire and wire 
products. 


+ + + 


PURPOSES 
ies specific purpose is to improve production methods and afford a clearing house for 
ideas on management problems, technical problems, and research work in all phases of 
practical wire drawing and wire working, and to develop and maintain friendly relations 


among the members. 


ACTIVITIES: 


The Association functions along the 
following lines: 


1. The use of the Association headquart- 
ers as a central clearing house for in- 
formation and data of all kinds which 
may be of interest to members. 


2. The exchange of ideas on processes 
of production including machinery, 
technical processes, etc. 


3. The establishment and maintenance of 
friendly relations among the members 
of the association and the develop- 
ment of sectional and national meet- 
ings to discuss matters of mutual in- 
terest. 


4. Studies of production methods and 


analysis of production costs. 


5. Developments in the use of new ma- 
terials and new applications of exist- 
ing materials and by-products. 


6. Research and collection of informa- 
tion on personnel management, in- 
cluding such factors as labor turnover, 
seasonal changes in the demand for 
employees, wage scales, etc. 

7. Standardization and simplification as 
a means for the effective elimination 
of waste. 

8. Such other subjects as may be deter- 
mined upon. 


Steel & Wire Co., 


Manager, 


Scomet Engineering Co., 


— 


WIRE 





os 








- 











SOV VWQ)W\ GV GV NV GV GV GV GVW GV GV GV GV GV GLVENV\ GV G\ GV GV GLVGVGV GV GV GVW GV GNVGLONG| 


« PROGRAM + 


Wire Association Convention --- 194 
Philadelphia, Pa., October 20-24, 1941. Association Headquarters — Hotel Philadelphian 
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++ + 
The Exposition and Show of the National Metal Congress Wire Association Headquarters at The Hotel Philadelphian 
Will Be Open from Monday to Friday Inclusive, Will Be Open From 9:00 A. M. to 11:00 P. M. 
All Day and Every Evening During the Week During the Entire Convention—Come 
Except Thursday Evening. and Get Acquainted! 
ea es ks 





THERE WILL BE A REGISTRATION FEE OF $5.00 FOR THOSE ATTENDING THESE TECHNICAL 
SESSIONS AND INFORMAL MEETINGS 





+ - + ADMISSION WILL BE BY BADGE ONLY + + ¥ 





Open Discussions Will Be Held On the Papers Presented and These Discussions Will Be Published in the 
January, 1942, Issue of Wire and Wire Products. 





PROGRAM COMMITTEE 


Chairman 


C. H. Hannon, Metallurgist, 
General Electric Company, Pittsfield, Mass. 


A. M. Reeder, Metallurgical Engineer, William H. Bassett, Jr., Manager, 
Jones & Laughlin Steel Corporation, Metallurgical Development, 
Pittsburgh, Penna. Anaconda Wire & Cable Co., 

Hastings-on-Hudson, N. Y. 

Dr. S. A. Braley, Chief Metallurgical Field Engineer, Sidney Rolle, Assistant Manager, 
Pittsburgh Steel Company, Scomet Engineering Company, 
Pittsburgh, Penna. New York, N. Y. 


Richard E. Brown, Publisher, 
"Wire & Wire Products," 
Stamford, Conn. 








ANNUAL DINNER—STAG SMOKER MEETING ROOMS 
EDMUND D. SICKELS, 
M ss i o re Advertising Manager, 
anager, Firthaloy Uivision, "Wire & Wire Products," 
Firth-Sterling Steel Co., McKeesport, Pa. Stamford, Conn. 
CHAIRMAN OF DINNER COMMITTEE CHAIRMAN OF COMMITTEE 








The Technical Sessions End Thursday in Order that Friday May Be Available To Make A Thorough Inspection of the 
National Metal Exposition. 








MONDAY, OCTOBER 20 10:30 A. M. 12 NOON 
DIRECTORS' MEETING PROGRAM COMMITTEE LUNCH 


Registration and Information. (Mezzanine of Hotel Philadelphian) — October 20-24 — in charge of 
Mrs. R. S. Spengel, Secy.-Treas., WIRE & WIRE PRODUCTS. 
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--- The Technical Sessions --- 


ALL RESEARCH PAPERS ARE PREPRINTED IN THE OCTOBER ISSUE OF WIRE AND WIRE PRODUCTS 





The Discussions and the Mordica Memorial Lecture Will Be Printed in the January, 1942 | 
Issue of Wire and Wire Products | 








MONDAY. OCTOBER 20 Sidney Rolle, Assistant Manager, 
: Scomet Engineering Co., New York, N. Y. 
Afternoon Session — 2:30 P. M. Chairman of Meeting ~ 





Sheffield Steel Corp., 


OPENING ADDRESS F. A. Westphal, Superintendent, Wire Mills, 
Kansas City, Mo. 


Past President, The Wire Association 





Phelps Dodge Copper Products Corp., 


By Kenneth S. Wyatt, 
New York, N. Y. 


PAPER: “The Cable Industry in National 
Cable Engineer 


Defense” 
Supplied by the Air Corps, 


The History and Activities of The 
U. S. Army 


SOUND MOTION PICTURE: “Wings of 
U. S. Army Air Corps 


the Army” 








J. K. Beeson, Vice President, 


TUESDAY, OCTOBER 2! Pittsburgh Steel Co., Pittsburgh, Pa. 


Morning Session — 9:30 A. M. President of The Wire Association 
Chairman of Meeting 





—— _ THE MORDICA MEMORIAL LECTURE ———— 
To Be Presented. By 
Kenneth B. Lewis, 
Consulting Wire Mill Engineer, 
Worcester, Mass. 


“The Shape of Things To Come” 








SOUND MOTION PICTURE: “Steel for Allegheny Ludlum Steel -Corp. Pittsburgh, Pa. 


the Ages” 








WIRE ASSOCIATION ANNUAL LUNCHEON — HOTEL PHILADELPHIAN 


TUESDAY, OCTOBER 21 
— "NATIONAL UNITY AND NATIONAL DEFENSE" — 





1:00 P. M. 
Speakers 
Industry: Dr. Allan A. Stockdale, National Association of Manufacturers 
Navy: Rear Admiral Wat Tyler Cluverius, President, Worcester Polytechnic Institute, 
U. S. N., (Ret.) Worcester, Mass. 
: Brig. General J. W. N. Schulz, 
Army: Director of Purchases and Contracts wali © o 


Office of the Under Secretary of War 
Government: Dr. Chas. |. Gragg, Office of Production Management 

Associate Professor of Marketing, Washington, D. C. 

Harvard Graduate School of Business 

Administration. Chief Consultant to 

Executive Director of Supply Priorities 

and Allocations Board and to the Director 

of the Priorities Division of the Office 

of Production Management. 


(Members are at liberty to bring guests to hear these interesting speakers. Ladies are welcome and members and guests of other 
societies participating in the National Metal Congress are also invited to attend.) 


























Brigadier General John W. N. Schulz 


United States Army. 
Director of Purchases and Contracts, 
Office of the Under Secretary of War, 
Washington, D. C. 


ENERAL SCHULZ was born in Wheeling, West Virginia, on 
May 14, 1885. He was appointed to the Military Academy 
from his native State on June 16, 1904, and upon graduation, 
February 14, 1908, was commissioned a second lieutenant of 
Engineers. 
aoa 


N February, 1911, he became a first lieutenant; a captain in 
February, 1915, with temporary promotions in rank up to and 
including August, 1918, when he was promoted to colonel (temporary). 
He reverted to the permanent grade of major on August 31, 1919, 
after which he received promotions in rank up to January 29, 1941, 
when he became a brigadier general (temporary). 





Photo by U. S. Army Signal Corps. 


+ + + 


PON joining the 3rd Battalion of Engineers in May, 1908, General Schulz was stationed at Fort Leavenworth, 

Kansas, serving until August, 1909, when he was ordered to Washington, D.C. While in Washington he 
attended the Engineers School and upon graduation rejoined the 3rd Battalion. During his term with this division 
he accompanied the group to the Philippines where he remained until November, 1914. Returning to the United 
States he served as Assistant to the District Engineer and later as District Engineer, Yellowstone National Park. 


+ + + 


ENERAL SCHULZ went to France in 1917, serving in the Office of Chief of Gas Service, A. E. F., in Chaumont 
and Tours and on temporary duty with Chief, Chemical Warfare Service, A. E. F., until June, 1919. While 
serving in France, General Schulz participated in the Oise-Aisne, St. Mihiel and Meuse-Argonne offensives, and 
was awarded the Order of the Crown of Italy (Cavaliers). He returned to the United States in July, 1919, and was 
assigned to duty as Instructor in Engineering and Chemical Warfare at the Army Service Schools, Fort Leaven- 
worth, Kansas, until July, 1923, during which time he was graduated from the General Staff School. He then 
entered the Army War College, Washington, from which he was graduated on July |, 1924, and after serving 
on temporary duty at Camp Meade, Maryland, with the 13th Engineers to August, 1924, he was ordered to 
San Francisco, California, where he was on duty as District Engineer, Ist District, to August, 1927. He then 
served with the 6th Engineers at Fort Lewis, Washington, to August, 1929, when he was transferred to Chicago, 
Illinois. He was Assistant Chief of Staff for Military Intelligence, Headquarters Sixth Corps Area, to March 7, 
1933, during part of which time he was Acting Corps Area Engineer Officer. During the Century of Progress 
International Exposition he was Personal Representative of the Commanding General, Sixth Corps Area, and on 
September 15, 1933, was ordered to New York City, where he served as Assistant to the Division Engineer, North 
Atlantic Division, to February 7, 1935, and as District Engineer, Ist New York District, to July 16, 1936. He 
then attended the Army Industrial College, Washington, to June 22, 1937, and after graduation was assigned to 
duty in the Office of the Assistant Secretary of War, Washington, as Director of Current Procurement. On July 
11, 1940, he was designated Director of Purchases and Contracts, office of the Assistant Secretary of War and 
on January 31, 1941, was designated Director of Purchases and Contracts in the office of the Under Secretary 
of War, Washington, D. C. 


+ + + 


ENERAL SCHULZ was awarded the Distinguished Service Medal with the following citation: 

"As representative of the Chemical Warfare Service at General Headquarters he rendered valuable services 
in the solution of many important problems relating to the offensive use of gas and also in planning more effective 
methods for the issue of equipment and for training in gas warfare. Later, as chief gas officer of the Ist Army, 
he was charged with the entire responsibility of the gas warfare in that army during the St. Mihiel and Meuse- 
Argonne offensives. By great ability and untiring energy, his efforts resulted in the prevention of large numbers 
of casualties and fatalities from enemy gases as well as increasing the use of gas against the enemy, thereby con- 
tributing to the success of the American arms." 
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. . «4s J. Kenneth Beeson, 
TUESDAY, OCTOBER 21 Annual Meeting of The Wire Association mesaiacue’ Wea EE te cindton 
4:00 P. M. — The Medal Award — Presiding 








WEDNESDAY, OCTOBER 22 A. M. Reeder, Metallurgical Engineer, 


Jones & Laughlin Steel Corp., 


Morning Session — 9:45 A. M. Pittsburgh, Pa. 
Chairman of Meeting 





PAPER: “The Effects of Microstructure By Robert W. Sandelin, Atlantic Steel Company, 
on the Galvanizing Characterisiics Metallurgist Atlanta, Georgia 
of Steel” 
PAPER: “High Speed Rotary Knitting By S. E. Brillhart, Point Breeze Works, 
Machine for Covering Electrical Technical Staff Western Electric Co., 
Conductors” Baltimore, Md. 
PAPER: “A Brief Discussion on the - By C. W. Garrett, Aliquippa Works, 
Manufacture of Steel for Arc Wire Mi!l Metallurgist Jones & Laughlin Steel Corp., 
Welding Electrodes” Aliquippa, Pa. 








WEDNESDAY, OCTOBER 22 Dr. S. A. Braley, Chief Metallurgical Field Engr., 


Pittsburgh Steel Co., Pittsburgh, Pa. 





Afternoon Session — 2:00 P. M. Chairman of Meeting 
PAPER: “Stainless Wire for the Aircraft By J. K. Findley, Allegheny-Ludium Steel Corp., 
Industry” Metallurgist Dunkirk, N. Y. 
PAPER: “Diamond Dies for the High By H. N. Padowicz, Western Electric Co., 
Speed Drawing of Copper Wire” Engineer Kearny, N. J. 
PAPER: “Electrolytic Zinc Coated Wire” By L. H. Winkler, Bethlehem Steel Co., 
Metallurgical Engineer Bethlehem, Pa. 








WEDNESDAY, OCTOBER 22 


: ANNUAL DINNER — STAG SMOKER — THE HOTEL PHILADELPHIAN 
Evening — 7:30 P. M. 











THURSDAY OCTOBER 23 C. H. Hannon, Metallurgist 
. General Electric Company, Pittsfield, Mass. 

Morning Session — 9:45 A. M. Chairman of Meeting 
PAPER: “Time, Temperature and Size By R. R. Tatnall, Wickwire Spencer Steel Co., 

in the Heating of Steel Wire” Metallurgist Worcester, Mass. 
PAPER: “Production of Commercial By B. H. McGar, Chase Brass & Copper Co., Inc., 

Bronze Screen Cloth Wire” Assistant Director of Research Waterbury, Conn. 
SOUND MOTION PICTURE: “Wings of The History and Activities of The Supplied by the Air Corps, 
the Army” U. S. Army Air Corps U. S. Army 


(This film is presented again for those who were unable to be present at the showing on Monday) 








THURSDAY, OCTOBER 23 


Visit To National | ition. 
ie Rtas 0 10 PU. isit To National Metal Congress and Exposition 





THURSDAY EVENING | AMERICAN SOCIETY FOR METALS DINNER — HOTEL BENJAMIN FRANKLIN 
OCTOBER 23 — 7:00 P. M. (Tickets for this dinner may be obtained at The Wire Association Registration Desk) 
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REAR ADMIRAL WAT T. CLUVERIS 


United Ytates Navy, Retired 
~~) 


EAR ADMIRAL CLUVERIUS was born in Naw Orleans, Louisiana, December 25, 1874, and 
was appointed to the Naval Academy in 1892. He was serving as a naval cadet in the 
battleship MAINE when she was sunk in Havana Harbor, February 15, 1898, and served throughout 
the Spanish American War in various ships in Cuban waters. Later he served in the second USS 
MAINE which was built to replace the battleship destroyed. He participated in the Philippine 
Campaign, 1899, and commanded the NORTH DAKOTA's Battalion at Vera Cruz, in 1914. 


+ + + 


OR his services during the World War, as commanding officer of the USS SHAWMUT, 

engaged in laying mines in the North Sea, he was awarded the Distinguished Service Medal. 

From 1919 to 1921, he served as Commandant of Midshipmen, U. S. Naval Academy, and then 

went to the Naval War College for instruction, graduating in 1922, when he was ordered as Chief of 

Staff, Commanding Fleet Base Force. In 1923, following a cruise as commanding officer of the 
USS SEATTLE, he went to duty in the office of Naval Operations, Navy Department. 


+ + + 


ROM 1926 to 1928, he commanded the USS WEST VIRGINIA. In 1928 he was promoted to 

Rear Admiral and served as Commandant of the Navy Yard, Norfolk, Virginia, from 1928 to 

May, 1930. In June, 1930 he assumed command of Battleship Division Two, Scouting Fleet and in 

November of the same year was appointed Chief of Staff of the Commander-in-Chief, U. S. Fleet. 

He served as the Commandant, Ninth Naval District, Great Lakes, Illinois, from September, 1932 

to March 26, 1935 and was Commander Base Force, U. S. Fleet, from March 30, 1935 until June, 
1937 when he was appointed Commandant, 4th Naval District and of Philadelphia Navy Yard. 


+ + + 


5‘ was detached from that duty and has been on leave since November 15, 1938, and was 
transferred to the Retired list of the Navy, January |, 1939. He is now President, Worcester 


(Mass.) Polytechnic Institute. 
ee ae 


a ADMIRAL CLUVERIUS was awarded the decoration of Officer of the Order of Leopold 
by the Belgian Government; of Grand Officer, Crown of Italy, Commander, Order of St. 
Olaf, Norway, and Officer, Legion of Honor, France. 


ee ee 


HH has received the following service medals: 


West Indian Campaign — 1898 
Philippine Campaign — 1899 
Mexican Service 

Victory Medal — Mine Laying Clasp 


+ + + 


E was in command of the United States Naval Escort for the French Cruisers, Yorktown 
Sesquicentennial 1931, and was the Navy's representative at the Century of Progress, 


Chicago, 1933-1934. 
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ANNUAL MEDAL AWARD of the WIRE ASSOCIATION 


FOR THE MOST MERITORIOUS PAPER ON WIRE MANUFACTURE OR FABRICATION 


DURING THE YEAR 


—BY A MEMBER OF THE WIRE ASSOCIATION — 


+ + + 


LL members of the Wire Associa- 


tion are cordially invited to 
submit technical papers either for 
publication in "WIRE & WIRE 
PRODUCTS" during the year or for 
presentation before the Annual Wire 
Association Convention. 
Ag ee ¢ 
N annual medal will be awarded 
in each of the two major divi- 
sions of the activities of the Associa- 
tion, to the papers coming nearest to 
the requirement set forth above. 
+ + + 


+ + + 


ONSIDERATION for the Medal 


Awards is not limited to the 
papers presented at the Annual 
Meeting, but is given to all papers 
submitted by members and published 
in "WIRE & WIRE PRODUCTS" 


during the year. 
- - 


F caeitaci information may be 
obtained by addressing: 


RICHARD E. BROWN, 


+ + + 


ELECTION of papers to be 


presented at the Annual Con- 
vention rests in the hands of the 
Joint Programme Committee and the 
Board of Directors of the Wire 
Association. 
Se 


Att papers submitted become the 


property of the Wire Associa- 
tion and the Board of Directors 
constitutes the Committee on Awards. 


+ + + 


SECRETARY, THE WIRE ASSOCIATION 


STAMFORD TRUST CO. BLDG. 


STAMFORD, CONNECTICUT 














IT’S THE OFFICIAL HEADQUARTERS 


The Wire Association 


OCTOBER 
20 to 24, 1941 


HOTEL PHILA 
























































DELPHIAN 


Entirely redecorated and refurnished, including a radio in every room. 
Highly recommended by experienced travelers the world over for its 
warm hospitality; its excellent cuisine served in comfortably air-condi- 
tioned restaurants; its convenient location to the business section; and 
its unlimited parking facilities. 600 rooms with bath and radio from $3.00 up. 


DANIEL CRAWFORD, JR. 


President and General Manager 
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39th and CHESTNUT STS. 
PHILADELPHIA, PENNA. 
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Notes on the Wire Association 
Program 
HE papers by Mr. Wyatt and 
Mr. Winkler will not be pre- 
printed but will appear in the No- 
vember issue following the Meet- 
ing. The Mordica Memorial Lec- 
ture to be delivered this year by 
Kenneth B. Lewis will be published 
in the January 1942 issue of WIRE 
& WIRE PRODUCTS together 
with the discussions and minutes 
of the technical meetings. 
+ + + 
HE paper by Kenneth Wyatt, 
Cable Engineer, Phelps Dodge 
Copper Products Corp., entitled 
“The Cable Industry in National 
Defense” will be most interesting 
as Mr. Wyatt not only outlines 
what the industry has done to help 
build the nation’s armament pro- 
gram, but also will show in his 
presentation various types of wire 
and the methods of production fol- 
lowed to meet specialized govern- 
ment requirements. 
+ + + 
HE paper by L. H. Winkler, 
Metallurgical Engineer, Beth- 
lehem Steel Company, on “Elec- 
trolytic Zine Coated Wire” was 
not ready for preprinting because 
of some uncompleted experiments 
to be included. It will, however, 
be presented at the Wednesday 
afternoon session and then be pub- 
lished in the November 1941 issue 
of WIRE & WIRE PRODUCTS 
immediately following the meet- 
ing. 
+ + + 
WO motion pictures will be 
shown this year; one, “Steel 
For The Ages” is a full color sound 
picture taking about forty minutes 
to show and gives a most interest- 
ing pictorial representation of the 
production of special types of alloy 
steel developed by the Allegheny- 
Ludlum Steel Corp. 
+ + + 
HE other film has been fur- 
nished by the United States 
Army Air Corps and is entitled 
“Wings of the Army.” This pic- 
ture is a pictorial representation 
of the history and activities of the 
Army Air Corps from the time of 
its organization to the present 
day. It is divided into four sec- 
tions with complete descriptions of 
design, production processes, and 
flight, and training operations. 
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THE WIRE ASSOCIATION ANNUAL MEDAL AWARDS 


For the Most Meritorious Paper on Wire Manufacture or Fabrication During the Year 


1934 — EDWARD J. P. FISHER 
Metallurgist, Keystone Steel & Wire Co., Peoria, III. 
Title of Paper: “COLD DRAWN STEEL SPRING WIRE” 


1935 — BENJAMIN LEWIS McCARTHY 
Metallurgist, Wickwire Spencer Steel Co., Buffalo, N. Y. 


Title of Paper: “GRAIN SIZE AND ITS INFLUENCE ON THE 
MANUFACTURE OF STEEL WIRE” 


1936 — ROBERT NOTVEST 
Chief Engineer, Welding Division, J. D. Adams Mfg. Co., Indianapolls, Ind. 
Title of Paper: “STEEL FOR ARC WELDING ELECTRODES” 


1937 — BENJAMIN LEWIS McCARTHY 
Chief Metallurgist, Wickwire Spencer Steel Co., Buffalo, N. Y. 


Title of Paper: “ABNORMAL GRAIN GROWTH AND THE ANNEALING 
OF LOW CARBON STEEL WIRE” 


1938 — WALTER R. BLOXDORF 
Metallurgist, The MacWhyte Co., Kenosha, Wis. 
Title of Paper: “WIRE ROPE” 


1939 — STANLEY P. WATKINS 
Manager, Sales Development, Rustless Iron and Steel Corp., Baltimore, Md. 
Title of Paper: “THE MANUFACTURE AND USE OF STAINLESS STEEL WIRE” 


1940 —- ROBERT W. SANDELIN 
Metallurgist, Atlantic Steel Company, Atlanta, Georgia 


Title of Paper: “GALVANIZING CHARACTERISTICS OF DIFFERENT 
TYPES OF STEEL” 


+ + + 


HONORABLE MENTIONS 


1935 — L. D. SEYMOUR 
Metallurgist, Rod and Wire Dept., Youngstown Sheet & Tube Co., Youngstown, O. 
Title of Paper: “COLD HEADING WIRE” 


R. A. SCHATZEL 
Superintendent, General Research Laboratories, General Cable Corp., Rome, N. Y. 
Title of Paper: “HARD AND SOFT COPPER WIRE” 


1936 — BENJAMIN LEWIS McCARTHY 
Metallurgist, Wickwire Spencer Steel Co., Buffalo, N. Y. 
Title of Paper: PLASTIC DEFORMATION IN WIRE DRAWING” 


1937 — ROBERT W. SANDELIN 
Metallurgist, Atlantic Steel Co., Atlanta Ga. 


Title of Paper: “A METALLURGICAL STUDY OF THE FACTORS 
AFFECTING THE QUALITY OF GALVANIZING” 


ALLAN B. DOVE 
Chemical Engineer, Canada Works, 


The Steel Company of Canada, Ltd., Hamilton, Ont., Canada. 
Title of Paper: “A. C. ELECTRO PICKLING—A BETTER METHOD 
OF PICKLING” 


1938 — RODMAN R. TATNALL 


Metallurgist, Morgan Works, Wickwire Spencer Steel Co., Worcester, Mass. 
Title of Paper: “RESILIENCE OF SPRINGS” 


JOSEPH A. DOYLE 
Vice President, W. S. Rockwell Co., New York, N. Y. 
Title of Paper: “HEATING COPPER WIRE BARS” 


1940 — H. BLOUNT and J. D. WILTRAKIS 
Mfg. Engineer, Point Breeze Works, Engineer, Kearny Works, 
Western Electric Company 


Title of Paper: “DESIGN AND OPERATION OF A NEW COPPER WIRE 
DRAWING PLANT” 
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STATISTICS --- JULY, 1941 
PRODUCTION FOR SALE OF IRON AND STEEL PRODUCTS 

























































































































































































































































































































































AMERICAN IRON AND STEEL INSTITUTE July - 1941 
Capacity and Production for Sale of Iron and Steel Products vamon 
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% Current Month Year to Date 
Per cent To of the To members of the 
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53..| 17 | 12,217,255 .|.- 903,833 23... 48,035. 61,341.)_6,482,568) 91.3.) 541,233 |. Lok 003 
he El 228,920} 11,h2b |1ok.5) 635.) xxxxxxx 87.,4.093,..G9..6 4,556.) xxxxnxxx 
| 13... 19 | 2,049,200.) 13€,631.) 78.8) 8,903) | xxxxxxa 901,664) 75.7 T1460 | xxxuxxx 
ba be <i bY ie, 885,260.) 44 ,836.).59.7.). 2,554) exxxaxe |... 285,056).55.4).19,10b |xerxxxzr 
me Be se tk 466 ,020.}....53,910..1136.5.).... 630.) xxxxxxx 276,889)102.3.!: 13,202 |xxaxxurx 
Seamless 15. | 22 | 3,003,840.) . - 1930220. up 12,67h. | xxxxxxx |... 1.887 9106 70.9 118,486 |exxxuxs 
E Conduit... meeeneef | 23 |... 152 945] 12,304 | 95.4) 277.) exxxxxx 9754) Ssh L466.) sxxaxax 
8 Mechanical Tubing... ... Ae. “} 516,725. ___ 36713. 8645. ane DDD! EXXXKKE 272,407.) 90.7 25,283 |xxxxxxx 
© | Wire rode 1g }os| xaxacuzs |2e0,0@7.| x2 |.15,10.|19,905.|_... Bfos]@1| axa Qh, OL6..|.149,015 
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Ingot moulds.......... 
Bars. 

Pipe and tubes. : 
TOTAL IRON PRODUCTS 50 to 
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Total Number of Companies 
Included - 151 The estimated average yield of products for sale from ingots produced by the companies included above is 
—1L.1%, which applied to their total ingot capacity equals ious of finished rolled products. 








Production for sale, less shipments to members of the industry for further conoersion, related to the estimated yield 
is as follows: a2 “ (a) Reported by Companies which in 1940 
Current month —}-nB.610 all oT Ny. si —8:2.% produced 96.5% of that year's total 
Ver todee —dhsehhelie_N. 7; Aves % output of Finished Rolled Producte. 





lf You Are Not A Member Of The Wire Association—Now Is A Good Time To Join! 
The Annual Dues Are $10.00 — For detailed information address 


5 RICHARD E. BROWN, Secretary Sa 
300 Main Street, THE WIRE ASSOCIATION Stamford, Conn. 
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Exports and Imports of Wire 


lron and Steel Exports Register 
Further Decline in June 


XPORTS of iron and steel pro- 
ducts again declined to reach 
their lowest point in 14 months 
when only 398,667 gross tons 
valued at $35,213,412 were shipped 
in June. Shipments in May 1941 
had amounted to 409,840 tons 
valued at $35,346,239 and those of 
June 1940 totaled 617,181 tons 
valued at $38,771,792. 
: a 
HIPMENTS during the six 
months of 1941 totaled 3,016,- 
668 tons valued at $223,202,280, 
compared with shipments of 2,- 
764,943 tons valued at $197,828,- 
091 during the _ corresponding 
period of 1940. 


+ + + 
ON-ALLOY ingots, blooms, 
etc. comprised, in point of 


tonnage, the chief item exported, 
the 58,595 tons shipped in June 
closely paralleling the 58,900 tons 


shipped in May. Pig iron took 
second place, shipments of 35,402 
tons in June running ahead of the 
27,444 tons shipped in May. 
Other commodities important in 
the June export trade included 
alloy ingots, blooms, etc., 31,130 
tons, non-alloy black steel sheets, 
27,255 tons, and tin plate and tag- 
gers’ tin, 23,700 tons. 

+ + + 

Imports Gain 


MPORTS of iron and steel (other 
than scrap) into the United 
States in June totaled 3,717 gross 
tons valued at $374,166. Although 
this trade was twice as large as 
that of May—1,875 tons valued at 
$264,591—it was still well below 
that of June 1940—5,504 tons 
valued at $530,343. 

+ + + 
UMULATIVE six months im- 
ports this year are likewise 

below those of 1940 — the 1941 
total being 10,708 tons valued at 


$1,748,076 as compared with the 
1940 total of 38,788 tons valued 
at $4,499,577. 
+ + + 
TEMS important in the June 
import trade were rails and 
track material, 1,348 tons, spiege- 
leisen, 1,245 tons, and ferrosilicon, 
622 tons—Canada being the sole 
source of supply in each instance. 
+ + + 
ANADA was the chief supplier 
for the month with 3,323 tons, 
followed by Sweden with 274 tons, 
and the United Kingdom with 103 


tons. 
++ + 


MPORTS of scrap gained sharply 
with a total of 6,473 tons as 
compared with 3,758 tons in May. 
Cuba was the chief supplier with 
4,621 tons, while Canada, 1,187 
tons, Bermuda, 657 tons, and the 
U. S. S. R. (Russia), 8 tons, con- 
tributed the remainder. 
» tee Ne 


Scrap Exports Lower 
T 59,018 gross tons valued at 
$1,059,524, scrap exports in 
(Please turn to Page 638) 











For all 


AUTOMATIC 


STRAIGHTENING and CUTTING 
MACHINERY 


Equipped with a 


FLYING SHEAR 


AAA 


Kinds 


AAA 


THE HALLDEN MACHINE COMPANY 


THOMASTON, CONN. 


of Material — 
. WIRE ROD and SHEET METAL 
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FASTER 
DRYING 


VY ELIMINATES 
RUSTING 


SMOOTH 
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An advanced method of baking that uses air at high 
temperature but free from the products of combus- 
tion. An economical use of heat that assures uniform 
temperature distribution and greatly shortens the 


baking cycles. Temperature is absolutely controlled. 


Utmost ease and comfort in loading and unloading. 
Requires minimum floor space. Write for full par- 
ticulars. 
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ROSS ENGINEERING 


CORPORATION 
Main Office—350 MADISON AVENUE., New Yori, N. Y. 


CHICAGO 9201 North Wells Street DETROIT 12953 Greeley Avenue 
ROSS ENGINEERING OF CANADA, LIMITED, Dominion Square Building, Montreal 











Exports and Imports of Wire 
(Continued from Page 637) 


June declined slightly from the 
62,894 tons valued at $1,260,688 
shipped in May of this year. Ship- 
ments in June 1940 had amounted 
to 317,683 tons valued at $5,251,- 
031. 
+ + + 

UMULATIVE exports for the 

first half of 1941 totaled only 
415,880 gross tons valued at. $8,- 
111,351 as compared with 1,478,- 
806 tons valued at $25,091,838 
during the corresponding period 


of 1940. 
++ + 


RON and steel scrap accounted 
for 58,937 tons of the total 
scrap exported. This figure was 
broken down as follows: No. 1 
heavy melting steel scrap, 14,185 
tons; No. 2 heavy melting steel 
scrap, 29,236 tons; baled and 
bundled scrap, 6,715 tons; cast and 
burnt scrap, 2,226 tons; and other 
scrap, 6,575 tons. 
+ + + 
HE only other scrap item ex- 
ported was waste-waste tin 
plate, 81 tons. 
++ + 


Cables and Wires 


A NEW book entitled “Cables 
and Wires” by J. Rosslyn has 
just been published by the Chemi- 
cal Publishing Company, 234 King 
Street, Brooklyn, New York, at a 
price of $2.50 per copy. 
+ + + 
HIS book is devoted to a con- 
sideration of the various 
types of wires and cables used for 
the transmission of electric power. 
It deals with the construction of 
all the main types of power cables, 
their characteristics and selection 
for various working conditions, 
and may be regarded as a very 
practical work for insulation engin- 
eers, contractors, plant engineers, 
and works electricians. The book 
is divided into five parts as fol- 
lows: 
+ + + 
1. Power Cables and Their Applications. 
2. Jointing and Installing Impregnated 
Paper Cables. 


3. The Jointing and Installation of 
Rubber Insulated Cables. 


4. Fault Localization in Cables. 


5. Equipment for Fault Localization in 
Cables. 
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The National Metal Congress and 
Exposition 


OVERNMENT officials and 


production executives of de- 
fense equipment manufacturers 
plan a series of defense forums as 
the main feature of this year’s 
National Metal Congress and Ex- 
position to be staged in Philadel- 
phia’s Convention Hall and Com- 
mercial Museum the week of 
October 20th. The purpose of 
these meetings will be the devising 
of means for increasing defense 
production and for the conserva- 
tion of metal resources and sub- 
stitutes. 
+ + + 
ANKING members of the Of- 
fice of Production Manage- 
ment, Office of Emergency Man- 
agement, the Army and the Navy 
will represent the Washington 
high command at this timely pro- 
duction clinic, according to W. H. 
Eisenman, managing director of 
the Congress. 
+ + + 
ROM the numerous industrial 
contributors scattered about 
the nation will come leading metal- 
lurgists, production men, shop 
superintendents, efficiency engi- 
neers and other operating execu- 
tives. By a frank discussion of 
their problems with the govern- 
ment men, an interchange of ideas 
and a revelation of the most press- 
ing needs of the nation and its 
sister democracies, it is hoped to 
iron out throttling difficulties and 
lend new impetus to defense pro- 


duction. 
a ae 


LL of the vast resources of the 

Metals Congress, its sponsor, 
The American Society for Metals 
and the other participating bodies, 
The American Welding Society, 
The Wire Association and the In- 
stitute of Metals Division and the 
Iron and Steel Division of the 
American Institute of Mining and 
Metallurgical Engineers, will be 
brought to bear on the oiling of 
defense production machinery and 
gear it for increased speed and 
effectiveness, Eisenman revealed. 

a 


‘ 


: ITH the international situa- 
tion what it is,’”’ said. Eisen- 
(Please turn to Page 640) 
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KEEP OUT) Backed Up % 


with Keystone 


Chain Link Fence 


Many are the industrial plants, warehouses, storage yards, where 
an iron-clad ‘“‘stop’’ must confront would-be trespassers and 
saboteurs. Numerous airports, institutions, estates and parks 
also feel the need of this heavy-duty type of property protection. 
Standing determined guard night and day around such places 
you'll find countless miles of Stewart Chain Link fence . . . from 
coast to coast. 


Into this rugged protective fence the Stewart Iron Works, Inc., 
Cincinnati, Ohio, annually fabricates thousands of tons. of 
Keystone wire. 


Stewart, a company with 55 years of established reputation, 
finds in Keystone wire the easy fabricating and lasting qualities 
that help them sell their product and keep it sold. 


KEVSTOME 


STEEL & WIRECO. Dept.w PEORIA, ILLINOIS 


HIGH CARBON 
Coppered 
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There's nothing strange 
about Robertson pre- 
ferment. 





84 years of specialization in 
making better hydraulic equip- 
ment is well reflected in 
Robertson's products today... 
reflected in terms of longer life 
and production without interruption. And these 
characteristics are mighty important today. 


Come to Robertson with your problems. 


JOHN ROBERTSON CO., Inc. © 125-37 Water St., Brooklyn, N. Y. 


ROBERTSON CABLE LEAD 
ENCASING EQUIPMENT 


HYDRAULIC PRESS + HIGH PRESSURE 


HYDRAULIC PUMP + CLOSED 
LEAD MELTING POT 








The National Metal Congress 
And Exposition 
(Continued from Page 639) 


man, “and domestic defense pro- 
duction problems occupying a 
major portion of industry’s atten- 
tion, it is vital and essential that 
the program of the National Metal 
Congress and Exposition be pro- 
jected along the lines of national 
service and toward conservation 
of our present resources while at 
the same time considering sub- 
stitutes. 
+ + + 


“tNASMUCH as the metal in- 


dustry constitutes the bone 
and sinew of our endeavors to 
establish America as the arsenal 
of democracy, and because the 
Metal Congress is the recognized 
forum of the industry and metal 
processors, it was natural to dedi- 
cate the Congress this year to the 
expediting of metal production 
and fabricating, so necessary to 
our national defense drive. 

+ + + 

“IN view of these facts and the 

fact that a large majority of 
papers being prepared for the 
Congress and conventions of par- 
ticipating societies deal with sub- 
jects vital to those engaged in the 
arming program, it seemed highly 
desirable this year to have the 
main program supplemented by 
group meetings. 


+ + + 
“r"ACH of these meetings will 


deal with some problem or 
phase of the defense effort with 
one or several government speak- 
ers and producers and fabricators 
of metals assigned to each. Among 
the topics to be covered are: 
(1) “The Manufacture of Shells” 


(2) “The Molybdenum High Speed 
Steel” 


(3) “Tool Steel” 


(4) “Magnesium for Aircraft and Other 
Defense Equipment” 


(5) “Aluminum for Aircraft and Other 
Defense Equipment” 


(6) “Copper” 
(7) “Bearing Metals” 
+ + + 

HERE will also be discussions 

on pig iron, scrap and priori- 
ties. Then, too, there will be a 
series of talks on the conservation 
of and substitutions for alloyed 
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metals under the following classi- 
fications: 


a—Case Hardening 

b—Deep Hardening Steels 

c—High Strength Structural and Weld- 
able Steels 

d—Alloy Castings 

e—Stainless and Heat Resisting Steels 


+ + + 
XHIBITORS, too, are cooperat- 
ing to make the Congress of 
the greatest service to the nation 
by showing the newest aids for 
speeding national defense produc- 
tion. Those in charge of these 
exhibits will sit in on the defense 
forums to assist in determining 
new methods for greater produc- 
tivity by the manufacturers con- 
tributing to the program, and will 
otherwise assist in making this 
convocation a vital factor in stock- 

ing the American arsenal. 
+ + + 


Tantung ''G" Tools in Two New 
Styles 
LADES for inserted tooth mill- 
ing cutters and “all-purpose” 
type lathe tools with full width 
tips, made of Tantung “G”, are 
listed in two new bulletins from 
Vascoloy-Ramet Corporation, 
North Chicago, Illinois. 
++ + 
ANTUNG “G” is a patented 
non-ferrous alloy containing 
tantalum carbide developed especi- 
ally for “borderline” machining 
applications between the ranges 
of high-speed steel and cemented 
carbides. It has been found especi- 
ally effective in increasing produc- 
tion of old machines and cutting 
operations where the use _ of 
cemented carbide tools is hazard- 
ous. Tantung “G” tools are also 
obtainable in solid tool bits and 
“Economy” type brazed tools. 
+ + + 


Argentina 
NITED STATES participation 


in the iron and steel import 
trade has increased from approxi- 
mately 43 percent in June 1941 to 
61 percent in July, according to 
the trade. 

+ + + 

OTAL imports in July, with 

the United States share 
shown in parentheses, were as fol- 
lows: Sheets, 1,911 short tons 
(all); tin plate, 17,915 (8,438); 
pipes, 2,018 (1,780); wire, 3,449 
(3,440). The United Kingdom 
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Manufacturers of materials, tools 
and equipment for wire drawing and 
forming plants are constantly making 
improvements and additions to their 
lines. If you do not find the product 
or service in which you are interested, 
additional information will be supplied 
promptly. Simply address: 


WIRE & WIRE PRODUCTS 
Stamford Trust Co. Blidg., 
300 Main St. Stamford, Conn. 











supplied the rest of the tin plate 
and 9 tons of the wire, Brazil the 
remainder of the pipes. 


Republic Steel Develops New Steel 
For Surgery 
MOLYBDENUM stainless 


steel for treatment of bone 
fractures that has great strength 
and is free from chemical or elec- 
trical reaction has been developed 
by Republic Steel Corporation. It 
is used in the form of steel plates, 
screws, nails and wire in surgery. 
+ + + 
HIS development, according to 
the company promises “to 
provide the bone surgeons with 
stronger and more durable metal 
that will not corrode in human 
tissues.” 








Greelings lo the memters of the Wire bssoctation 


This year, with material priorities and new production 


demands, conditions are more difficult for all of us. The facilities and 


experience of this company are helping to solve these problems, and we 


assure those who look to us as a source of supply that nothing will be 


left undone to maintain Hubbard quality and service. 


HUBBARD SPOOL COMPANY 





1622 W. Carroll Avenue, Chicago, Illinois 











Wm. H. Spowers, Jr., 
Appointed Lieut. Commander, 
U. S. N. R. 


ILLIAM H. SPOWERS, JR., 
well-known consulting en- 
gineer, specializing in galvanizing, 
has just been appointed Lieutenant 
Commander in the U. S. Naval 
Reserve and ordered to active duty 
in the Bureau of Ships, U.S. Navy, 
Navy Building, Washington, D. C. 
+ + + 
R. SPOWERS is President of 
the Spowers Research Labor- 











ENSIGN CRAIG SPOWERS, U. S. N. 
Annapolis 1941 








atory, author of “Hot Dip Galvan- 
izing Practice,’ and has lectured 
and written many articles on the 
various phases of galvanizing. 
+ + + 

E is licensed by the State Board 

of Professional Engineers and 
Land Surveyors of New Jersey as 
a Chemical and Mechanical Engin- 
eer and is a member of The Wire 
Association. 


+ 4 
ALE McCOMB SPOWERS, the 
oldest son, is attached to the 
112th Field Artillery at 


Fort 











W. H. SPOWERS, JR. 
Lieut.-Comdr., U. S. N. R. 








Bragg, North Carolina and is now 
attending Officers’ Training School 


at Fort Sill, Oklahoma. 
+ + + 


NSIGN CRAIG SPOWERS, the 
youngest son, was graduated 

by Annapolis in February and is 
now serving on the Destroyer 
U.S.S. Reuben James in the At- 


lantic Squadron. 
= 


+ + 
R. SPOWERS will still main- 
tain offices at 551 Fifth 
Avenue, New York City for limited 
consulting work on galvanizing 
during the emergency. 














GALE McCOMB SPOWERS, U. S. A. 
Officers’ Training School, Fort Sill, Oklahoma 
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Model IP-2 
Maximum capacity 
2 pounds 


speed of pull principles. 


P. O. BOX 963 








COTT TESTERS 
































| Nei pint recording tensile testing machines built on either the constant specimen rate of load or constant 
Made in a wide range of models and capacities with high and low stretch magnifica- 
tion recorders - for Wire, Sheet Metals, Rubber, Textiles, Paper, etc. 


HENRY L. SCOTT CO. 


Model Q-5 
Maximum capacity 
2000 pounds 


PROVIDENCE, R. I. 
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ADAIR, H., Gen. Foreman, 


Northwestern Steel & Wire Co., 
Sterling, Illinois 


ADAM, WILLIAM, JR., Vice President, 


Ajax Electric Co., 
Frankford Ave. & Allen St., 
Philadelphia, Pa. 


AKIN, W. M., Vice President, 


Laclede Steel Co., 
Arcade Bldg., St. Louis, Mo. 


ALDRIDGE, D. W., Assistant Works Manager, 


British Insulated Cables, Ltd., 
Prescot, Lancashire, England 


ALKINS, DR. WM. E., Mer. of Research Dept., 


Thomas Bolten & Sons, Ltd., 
Oakamoor, North Staffordshire, England 


ALLEN, ANTHONY J., Sales Representative, 


Pittsburgh Steel Company, 
Monessen, Pa. 


ANDERSON, ERNEST, G., Chief Met., 


American Hardware Corp., 
New Britain, Conn. 


ANGELL, GEORGE, Pres., 


Angell Nail & Chaplet Co., 
4580 E. 71st St., Cleveland, Ohio 


ANJESKEY, A. F., Sales Manager, 


Cleveland Tramrail Division of the 
Cleveland Crane & Engineering Co., 
Wickliffe, Ohio 


ATKINSON, L., Superintendent, 


Frost Steel & Wire Co., Ltd., 
250 Lottridge St., 
Hamilton, Ontario, Canada 


BABB, C. W., Factory Superintendent, 


The Columbus Bolt Works, 
291 N. Marconi Blvd., Columbus, Ohio 


BACKER, SIMON, General Manager, 


Backers’ Associated Industries, 
Box 1, Crane St. Station, Schenectady, N. Y. 


BAKER, DAVID, JR., Metallurgical Engineer, 


1011 Chestnut St., Philadelphia, Pa. 
(American Representative, 
Broken Hill Proprietary Co., Ltd., Australia) 


BARKER, J.. 


General Electric Co., Bldg. 96, 
Schenectady, N. Y. 


BARNINGHAM, CHAS. S., Sales Manager, 
New England Butt Co., 
304 Pearl Street, Providence, R. I. 


BARTLETT, J. C., Proprietor, 
Bartlett Hair Spring Wire Co., 
North Haven, Conn. 
BASSETT, CYRUS W., Engineer, 
Elevator Supplies Co., Inc., 
Rahway, N. J. 
BASSETT, WILLIAM H., JR., Manager, 
Metallurgical Development, 
Anaconda Wire & Cable Co., 
Hastings-On-Hudson, N. Y. 
BAWDEN, WM. D., Gen. Supt., 
Reynolds Wire Co., 
85 Crawford Ave., Dixon, III. 
BEACH, HAROLD K., Engineer, 
Phelps Dodge Copper Products Corp., 
American Copper Products Division, 
Elizabeth, N. J. 
BEAMAN, P. ALDEN, Sales Manager, 
Wire Machinery Department, 
Morgan Construction Co., 
15 Belmont St., Worcester. Mass. 
BEARD, READE M., Practice Supervisor, 
Wire & Nail Mill, 
Columbia Steel Co., Pittsburg, Calif. 
BEARDSLEE, K. R., General Sales Manager, 
Carboloy Company, Inc., 
11171 E. 8-Mile Road, Detroit, Mich. 
BEESON, J. K., V. P. Chg. Sales, 
Pittsburgh Steel Co., 
Grant Bldg., Pittsburgh, Pa. 
BEIGHLEY, ANSON E., Sales Representative, 
American Chemical Paint Co., 
2025 Mars Ave., Cleveland, Ohio 
BEKAERT, L. A., Managing Director, 
S. A. Trefileries Leon Bekaert, 
Sweveghem, Belgium 
BENKE, C. J., Mgr. Plant #7, 
Reynolds Metals Co., 
3rd & Eastern Parkway, Louisville, Ky. 
BERGOFFEN, ARCH J., Mer., 
French Tinsel Co., Inc., 
25 W. 36th St., New York, N. Y. 
BICKLE, E. H., Sales Mer., 
Canadian Steel Corp., Ltd., 
Box 157, Walkerville, Ont., Canada 
BILLERBECK, WM. J., Engr., 
—" Insulating Machinery Co., 
W. Huntingdon St., Philadelphia, Pa. 
BINGHAM. ROLAND, Foreman, 
Bare Wire Dept., 
General Cable Corp., Rome, N. Y. 


BLACK, WINTON SLOAN, 
Joint Managing Director, 
Speedwell Wire Co., Ltd., 
Speedwell Works, Coatbridge, Scotland 
BLOOMBERGH, HOWARD A., President, 
Nonotuck Mfg. Company, 
Water Street, Holyoke, Mass, 


BLOUNT, HARRY, Development Engineer, 
Western Electric Co., 

2500 Broening Highway, Baltimore, Md. 

BLOUNT, WILLIAM H., Pres. and Gen. Megr., 
Sleeper & = Inc., 

Worcester, Mas 

BLOXDORF, WALTER R., Metallurgist, 
Maewhyte Co., 

Kenosha, Wis. 

BLUM, AL, Asst. Supt. Wire Dept., 
Northwestern Steel & Wire Co., 
Sterling, Ill. 

BOGMAN, LIEUT. COL. JAMES H. BEALS, 
Signal Corps., U. S. Army, 

Office of Chief Signal Officer, 
Munitions Bldg., Washington, D. C. 

BOLL, JOHN K., Manager Wire Sales Div., 

Wheeling Steel Corp., 
Wheeling, W. Va. 

BOND, FRANK A., Vice President, 
The McKay Company, 

1005 Liberty Ave., Pittsburgh, Pa. 

BOONE, J., Gen. Foreman, 

Northwestern Steel & Wire Co., 
Sterling, Illinois 

BOSWIN, GEORGE A., Gen. Sales Mer., 
Cable Reel Dept., 

Stevens Metal Products Co., 
Niles, Ohio. 

BOULIN, VICTOR J., Manager, 
Vianney Wire Die Works, 

250 E. 43rd St., New York, N. Y. 

BOWMAN, J. W., Pur. Agt., 
Northwestern Steel & Wire Co., 
Sterling, Illinois 

BRALEY, S. A., Chief Met. Field Engr., 
Pittsburgh Steel Co., 

Grant Bldg., Pittsburgh, Pa. 

BRERETON, a 
Richard Johnson & Nephew, Ltd., 
Bradford Iron Works, 

Forge Lane, Manchester 11, England 

BRIGHTMAN, H. M., Asst. to President, 
Columbia Steel & Shafting Co., 
Carnegie, Pa. 
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Exclusive Process Assures 
Uniform Particle Size 


Once again, Nopco pioneers another 
precedent - shattering development! 
Exclusive new method of sizing 
Nopco dry powdered soaps assures 
particles uniform as peas in a pod. 
Select from 3 sizes of Nopco "99" 
Soaps the exact one best suited to 
any wire-drawing job — fence, rope, 





Lis 


cold heading, stainless or nail. You'll 
be surprised how sharply costly 
waste is reduced. You'll save money 
... get better drawing .. . improved 
results! 


Also get full information on Nopco 
Wet Drawing Compounds for cop- 
per, brass and bronze wire, copper 
and brass tubes and-shells, and steel 
wire. 


Write for Free Soap Sampler 


See for yourself how Nopco “99” 
Soaps for dry drawing are un- 
equalled for close uniformity. Write 
for free Nopco Soap Sampler. In- 
cludes samples and full informa- 
tion. 






TWINS! “Giant” or 
“pigmy” particles are 
rejected without fail 
by exclusive Nopco 
sizing process. 











REC. u.s pat.OFF 
2} events THRU ,maS 


National 
Oil Products Co. 


HARRISON, NEW JERSEY 


Boston e Chicago e Los Angeles 





Cedartown, Georgia 
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BROADDUS, E. T., Representative, 

Firth-Sterling Steel Co., 

710 Lake St., Chicago, Ill. 

(Home address, 

4807 Holly St., Kansas City, Mo.) 
BRODEN, EDWIN H., Manager, Wire Mills, 

American Steel & Wire Co., 

826 Frick Bldg., Pittsburgh, Pa. 
BROTEN, O. A., Vice President, 

National Pneumatic Co., 

420 Lexington Avenue, New York, N. Y. 
BROWN, EVERETT F., Supt., Wire Mill, 

American Optical Co., 

Southbridge, Mass. 
BROWN, HUGH E., Director of Research, 

The W. S. Tyler Company, 

3615 Superior Avenue, Cleveland, Ohio. 
BROWN, RICHARD E., Publisher, 

WIRE & WIRE PRODUCTS, 

300 Main Street, Stamford, Conn. 
BRUNTON, J. D., President, 

Bruntons (Musselburgh) Ltd., 

Musselburgh, Scotland 
BRYANT, :-F. H., Secretary, 

The Western Automatic Machine Screw Co., 

Elyria, Ohio 
BRYSON, J. A., Met., 

Burgess-Parr Co., Freeport, Ill. 
BUCHANAN, D. D., Mgr. of Operations, 

Union Drawn Steel, 

Div. of Republic Steel Corp., 

Harsh Ave., Massillon, Ohio 
BUCKMAN. I.. F.. Plant Mer., 

General Cable Corp., 

3600 E. Olympic Blvd., Los Angeles, Calif. 
BULLOCK, MAJOR FRANK W., 

Asst. Dir. of Purchases and Contracts, 

Office of the Under Secretary, 

War Department, Washington, D. C. 
BURNS, J. L., 

Republic Steel Corp., 

118th & Burley Ave., South Chicago, Ill. 
BUSH, LIEUT. COL. GEO. P., 

Signal Corps, U. S. Army, 

Procurement District of N. Y., 

First Ave. at 58th Street, 

brooklyn, New York 


BUSSMANN, A. G., Gen. Sales Mer., 
Wickwire Spencer Steel Co., 

500 Fifth Ave., New York, N. Y. 

BUTLER, R. CLYDE, Gen. Wks. Mer., 
Pittsburgh Steel Company, 

Monessen, Penna. 

BUTLER, J. F., Superintendent, 
Milton Manufacturing Co., 
Milton, Pa. 

BUTLER, VICTOR H., Metallurgist, 
Baxters (Bolts, Screws & Rivets) Ltd., 
Parade Works, 

Sheepcote St., Birmingham, England 

CALLAGHAN, JOHN C., Works Mear., 
Canada Works, Steel Co. of Canada, Ltd., 
Wellington Str., Hamilton, Ontario, Canada 

CARNAHAN, H. B., Assistant Works Manager, 
Canada Wire & Cable Co., Ltd., & Standard 
Underground Cable Co. of Canada, Ltd., 
Box 340, Toronto, Ontario, Canada 

CARTER, BEN, Managing Dir., 

B. & F. Carter & Co., Ltd., 
Albion Works, 
Waterloo Str., Bolton, Lancs., England 

CASEY, AUSTIN B., Sales Engineer, 
Syncro Machine Co., 

970 New Brunswick Ave., Rahway, N. J. 

CASSIDY, LEVI M., 

Wickwire Spencer Steel Co., 
Station B., Buffalo, N. Y. 

CATE, CHESTER L., Wire Mill Foreman, 
Republic Steel Corp., 

Gadsden, Alabama 

CHAMBRE, LOUIS, Vice President, 
Balloffet Dies & Nozzle Co., Inc., 

45-47 Adams St., Guttenberg, N. J. 

CHARLIER, PIERRE T., Tech. Dir., 
LaSoudre Electrique Autogene, S. A., 
58-62 Rue Des Deux Gares, 
Bruxelles-Midi, Belgium 

CLARK, E. W., Mech. Engr., 

Wire & Cable Section, 
General Electric Company, 
Schenectady, New York 

CLARK, HERBERT B., 
Vascoloy-Ramet Corporation, 
North Chicago, Illinois 

CLEMENTS, W. C., Asst. Met. Engr., 
Bethlehem Steel Company, 

Bethlehem, Penna. 

CLIFFORD, R. K., V. P. Chg. Oprs., 
Continental Steel Corp., 

Kokomo, Indiana 





COCHRAN, ISAAC GEORGE, Supt. Wire Mill, 
Laclede Steel Co., 
Alton, Ill. | 
CONDON, E. J., Master Mechanic, 
The Moore Co., 
Muncie, Indiana 
COOCH, LOUIS S., Metallurgist, 
Buffalo Bolt Co., 
North Tonawanda, N. Y. 
COPPICK, JOHN C., Mill Supt., 
Canadian Steel Corporation, Ltd., 
Ojibway, Ontario, Canada 
COUSLAND, JOSEPH, Director, 
Wm. Riddell, Cousland & Co., Ltd., 
636 Springfield Road, Glasgow, Scotland 
CRAIG, HARLAN C., Field Engr., 
Dewey & Almy Chemical Co., 
62 Whittemore Ave., Cambridge B, Mass. 
CRANE, CLYDE C., Metallurgist, 
Wire Div., Republic Steel Corp., 
7850 So. Chicago Ave., Chicago, Ill. 
CRAPO, FRED M., President, 
Indiana Steel & Wire Co., 
Muncie, Ind. 
CRAWFORD, W. H., Resident Mer., 
Eaton Mfg. Co., q 
Massillon, Ohio ' 
CREWE, L. C., JR., Asst. Supt., 
Rod & Wire Mill, 
Bethlehem Steel Co., 
Sparrows Point, Md. 
CROSSMAN, A. FRED., Pres., 
Lindsay Wire Weaving Co., 
14025 Aspinwall Ave., N. E., Cleveland, Ohio 
CROSSET, D. A., Treasurer and Gen. Mer., 
Alloy Metal Wire Co., 
Moore, Pa. 
CRUM, E. JEFFERSON, Foreman, 
Rod & Wire Division 
Bethlehem Steel Company, 
Sparrows Point, Maryland 
CUNY, LIEUT COL. C. D., 
Signal Corps., U. S. Army, 
3806 Brandywine Street, N. W., 
Washington, D. C. 
DAVIS, BENJ. H., Sales Engr., 
John Royle & Sons, 
10 Essex St., Paterson, N. J. 
DAY, JAMES, Director, 
James Day (Machinery) Ltd., 
The Grange. Whetstone Nr. Leicester, England 














THE WATSON MACHINE COMPANY 


ESTABLISHED 1845 


PATERSON, NEW JERSEY, U. S. A. 





ELECTRICAL WIRE AND CABLE AND WIRE ROPE MACHINERY 





Stranders 
Bunchers 

Cablers 

Closers 

Armor. Machines 
Tapers 

Juters 

Serving Heads 
Compound Tanks 
Saturating Tanks 


Powderers and 
Chalkers 


Capstan Sections 








MEAS. MACH., TRAVERSES, REEL CRUTCHES, BUNCHERS, 
SMALL POWDERERS, ETC.—USUALLY CARRIED IN STOCK 





LITERATURE AVAILABLE ON ALL LISTED UNITS 


Let-offs 
Gang-Spoolers 
Re-winders 
Capstan Takeups 


Continuous 
Takeups i 





Heavy-Duty 
Takeups 


Traverses 
Measuring Mach. 
Testing Mach. 
Vulcanizers 
Polishers 


Reel Crutches 
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DeKLYN, JOHN H. Superintendent, 
U. S. Aluminium Co., 

Massena, N. Y. 

DELORI, JEAN, Managing Director, 
Clouterie & Trefilerie des Flandres, 
Gentbrugge, Les Gand, Belgium 

DERN, EMIL, Secretary, 

Kelly Wire Die Corp., 
19_W. 34th St., New York, N. Y. 

DES COMBES, L. E., Supt., 

Wire & Spring Oprs., 
International Harvester Co., 
Rock Falls Works, Rock Falls, Il. 

DETWILER, JOHN G., 

Central Cable Corp., 
Jersey Shore, Pa. 

DILLON, W. M., Assistant Secretary, 
Northwestern Steel & Wire Co., 
Sterling, Illinois 

DIMLING, PAUL E., Firthaloy Repr., 
Firth-Sterling Steel Co., 

864 Helmstate Rd., Cleveland, Ohio 

DOMES, VIKTOR, Wire Engineer, 
Felton & Guilleaume, A. G., 

Bruck A/D Mur. Austria 

DONACHIE, MATTHEW J., Met. Engr., 
Geo. W. Prentiss & Co., 

Holyoke, Mass. 

DONALD, GEO. E., Superintendent, 
Donald Ropes & Wire Cloth Co., 
Hamilton, Ontario, Canada 

DONOVAN, GORDON I., Supt., 

The Volco Wire Co., Inc., 
Kenilworth, N. J. 
DOYLE, J. A., Vice President, 
W. S. Rockwell Co., 
50 Church St., New York, N. Y. 

DREVER, HORACE, Pres., 

The Drever Company, 
748 E. Venango St., 
Philadelphia, Penna. 

DRIVER, ROBERT O., Vice President, 
Wilbur B. Driver Co., 

150 Riverside Ave., Newark, N. J. 

DRIVER, WALTER, Engr., 

South African Iron & Steel 
Industrial Corp., Ltd., 
Iscor Works, Pretoria, South Africa 

EARLY, E. F., Dist. Mar., 

Wickwire Spencer Steel Co., 
Morgan Works, Worcester, Mass. 

EASTLAKE, WM. H., Asst. Gen. Supt., 
Northern Electric Co., Ltd., 

1261 Shearer St., Montreal, P. Q., Canada 

EATON, R. M., Resident Manager, 
Hazard Insulated Wire Works, 

70-74 Hazle St., Wilkes-Barre, Pa. 

EDICK, H. L., Plant Supt., 

Wickwire Brothers, 
189 S. Main St., Cortland, N. Y. 

ELDER, FLINT C., Chief Metallurgist, 
American Steel & Wire Co., 
Rockefeller Bldg., Cleveland, Ohio 

ELIAS, H. W., Assistant Manager, 
Firthaloy Div., Firth-Sterling Steel Co., 
(Address—135-24 78th Road, 

Kew Garden Hills, Flushing, L. IL, N. Y.) 

ENTWISTLE, JAMES L., 

43 Church St., Pawtucket, R. I. 

ERICKSON, C. A., Westinghouse Lamp Div., 
Westinghouse Elec. & Mfg. Co., 
Bloomfield, N. J. 

ESPOSITO, RALPH, Dist. Repr., 
Vascoloy-Ramet Corp., 

926 Fulton Bldg., Pittsburgh, Pa. 

FANTONE, CHARLES B., President, 
Syncro Machine Co., 

970 New Brunswick Ave., Rahway, N. J. 
(Home—414 Third Ave., Lyndhurst, N. J.) 

FARNSWORTH, W. B., Chief Metallurgist, 
Pittsburgh Steel Co., Monessen, Pa. 

FAST, PAUL R., Supt., 

Essex Wire Corp., 
37 Manchester Ave., Detroit, Mich. 

FINDLEY, J. K., Metallurgist, 
Allegheny-Ludlum Steel Co., 

Dunkirk, N. Y. 

FIRTH, F., Managing Director, 
Overend & Co., Ltd., 

Lupton St., Leeds 10, Yorks., England 

FIRTH, L. GERALD, Pres. & Gen. Megr., 
Firth-Sterling Steel Co., 

McKeesport, Pa. 

FISHER, EDWARD J. P., 

R. F. D #1, North Jackson, Ohio 

FOSBURG, HILDOR A., Secretary, 
The Meaker Co., 

1629 S. 55th Ave., Chicago, Ill. 

FOSS, DR. ING., F. F., 

Wheeling Steel Corp., 
Wheeling, W. Va. 

FOUKAL, A., Manager, 

Miscellaneous Steel Products Div., 
Truscon Steel Co., 
6100 Truscon Ave., Cleveland, Ohio 

FRASER, J. C., Gen. Mer., 

Laidlaw Bale Tie & Wire Co., Ltd., 
Hamilton, Ontario, Canada 

FRASER, JOHN G., Manager 
The Northern Bolt Screw & Wire Co., Ltd., 
Owen Sound, Ontario, Canada 
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FRASOR, J. R., Chief Inspector, 
Northwestern Steel & Wire Co., 
Sterling, Ill. 

FRIEDMAN, J. H., Vice President, 
National Machinery Co., 

Tiffin, Ohio Peterborough, Canada 

FROMMANN, M. H., Gen. Supt., GLADER, FRANK J., President, 
Townsend Company, New Brighton, Pa. Wm. Glader Machine Works, 

GADD, HARRY A., 210 N. Racine Ave., Chicago, Ill. 
Canadian General Electric Co., Ltd., GLASER, E. S., Supt., 

212 King St., W., Toronto, Ontario, Canada National Drawn Steel Co., 

GAINES, FREDERICK W., 3rd, Mech. Engr., S561 Dt. Ciate Bee. 

Ajax Manufacturing Co., _E. Liverpool, Ohio 
Chardon Road, Euclid, Ohio ar 2 -- a Saeeaen. 

‘ WAY, z ‘ arboloy Co., Inc., 

as ay vk ia Engineer, 704 2nd Ave., Pittsburgh, Pa. 

Hamilton, Ontario, Canada es od S., = ee, Engineer, 

GARRATT, FRANK, Vice Pres. & Tech. Dir., cg lg ls pr 
Universal-Cyclops Steel Corp., 463 West Street, New York, N. Y. 
Bridgeville, Penna. ter & ji — to Vice President, 

GARRETT, C. W., Wire Mill Met., Wickwire Spencer Steel Co., 

Jones & Laughlin Steel Corp., 500 Fifth Ave., New York, N. Y. 


Aliquippa Wks., Aliquippa, Pa. (Please turn to Page 646) 


GASTON, ROY G., Gen. Foreman, 
Bethlehem Steel Company, 
Juvhnstown Penna. 

GIRVEN, J. E., Wire & Cable Engineer, 
Canadian General Electric Co., Ltd., 








AIR BOMBER—MOTOR SPRINGS 


ARE BEING FINISHED TO 


REQUIRED SURFACE 


IN THIS AIR BLAST BARREL 


MANY FOREMOST SPRING 
MAKERS HAVE USED THIS 
MACHINE FOR YEARS. 





ESSENTIAL FOR DEFENSE SPEED- 
UP PRODUCTION AND LOW 
CLEANING COSTS. 





FOR SPRINGS, STAMPINGS, 
FORGINGS, CASTINGS AND 
HEAT TREATED ARTICLES. 





SAND, SHOT OR GRIT 
BLASTING. 








Complete Dustless Unit 


NEW DESIGN—90 per cent welded steel. Dust Removal, screened and 
winnowed abrasive recirculates through blast nozzles inside of the barrel. 


POSITIVE CONTROL OF THE BLAST TO PRODUCE REQUIRED FINISH. 


— CONTINUOUS SERVICE FOR 31 YEARS — 
Write Now For Bulletin SW. 


Dreisbach Engineering Corporation 


45 WARBURTON AVE. 
YONKERS, N. Y. 


527 FIFTH AVENUE 
NEW YORK, N. Y. 
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GRASSELL, P. W., Pres. and Treas., 

Wilson Steel & Wire Co., 

4840 S. Western Ave., Chicago, Ill. 
GRASTY, T. G., Asst. Plant Mer., te 

The Electric Auto-Lite Co., Wire Division 

3529 24th St., Port Huron, Mich. 
GREINER, A. T., Sales Mer., 

Salem Engineering Co., 

714 So. B’way, Salem, Ohio 
GUNDSTROM, E. W., Asst. Plant Manager, 

Rome Cable Corp., Rome, N. Y. 
GUSCOTT, LOWELL E., Superintendent, 

United Screw and Bolt Corp., 

2590 West 58th St., Cleveland, Ohio 
GUTHMAN, EDWIN L., Pres., 

Edwin I. Guthman & Co., Inc., 

400 So. Peoria St., Chicago, Ill. 


HAARBAUER, H. W., 
1705 4th Ave., New Brighton, Pa. 
HAGUE, JOSEPH A., District Sales Manager, 
Pittsburgh Steel Co., 
Union Trust Bldg., Cleveland, Ohio 
HAKA, JOHN E., Vice Pres., 
Midland Wire Corp., 
70 Hunter St., Tiffin, Ohio 
HALL, EDWARD P., Met., 
Kennecott Wire & Cable Co., 
Phillipsdale, R. I. 
HALLWORTH, J. G., Secy.., 
Niagara Wire Weaving Co., 
Niagara Falls, Canada 
HAMAKER, R. L., District Sales Manager, 
Warner Company, 
122 E. 42nd St., New York, N. Y. 
HAMMITT, S. J., Manager, 
Morrison Steel & Wire Co., Ltd., 
Granville Island, Vancouver, B. C., Canada 
HANNON, C. H., Met., Works Laboratory, 
General Electric Co., 
Pittsfield, Mass. 








—PARKIN— 


PRODUCER OF 
POTENT PICKLING 
PACIFIERS 





—NEP INHIBITOR— 
Saves Metal, Acid, Worry 





—SUM FOAM— 


Prevents Fumes, Acid 


Spray, Headaches 





Those Perfect Partners for Pickling: - 


NEP and SUM FOAM 








THE WM. M. PARKIN CO. 


HIGHLAND BUILDING 
PITTSBURGH, PENNA. 











HARMON, CHAS. D., Sales Engineer, 
The National Machinery Co., 
Tiffin, Ohio 
HARRIS, FRANCIS A., President, 
F. A. Harris, Inc., 
425 Liberty St., Springfield, Mass. 
HARRISON, CHAS. E., Asst. Sales Mer., 
Canada Works, Steel Co. of Canada, Ltd., 
Hamilton, Ontario, Canada 
HARRISON, N. C., Vice President, 
Atlantic Steel Co., 
Box 1714, Atlanta, Ga. 
HART, FRANK E., Manager, 
Anaconda Wire & Cable Co., 
Marion, Ind. 
HARTLEY, GEORGE D., Consultant, 
372 May Si‘reet, Worcester, Mass. 
HARTWELL, RALF L., Assistant to President, 
Metal Textile Corp., 
4 Central Ave., West Orange, N. J. 
HAYTHORNE, KEMP, 
United States Rubber Co., Wire Division, 
1230 Sixth Ave., New York, N. Y. 
HEISER, JOHN R., Wire Engr., 
National Rubber Machinery Co., 
510 S. Main St., Akron, Ohio 
HENDERSON, KEITH T., Metallurgist, 
Broken Hill Proprietary Co., Ltd., 
Port Waratah, Newcastle, N.S.W., Australia 
HEYN, H. M., Sales Manager in charge, 
Heat Treating Div., 
Surface Combustion Corp., 
2375 Dorr St., Toledo, Ohio 
HILL, H. W., Gen. Supt., 
Northwestern Steel & Wire Co., 
Sterling, Ill. 
HIRE, HARRY E., Supt., Wire & Insulation Div., 
General Electric Co., 
Fort Wayne, Ind. 
HITCHCOCK, WM. E., President, 
Atlantic Wire Co., 
Branford, Conn. 
HOEHLE, G. H., Dr. Ing., Metallurgist, 
Hoesch, A. G., Dortmund, Germany 
HOHL, HENRY D., V. P. Charge Production, 
Triangle Conduit & Cable Co., Inc., 
Dry Harbor Rd. & Cooper Ave., 
Brooklyn, N. Y. 
HOLMQUIST, C. W., Gen. Wks. Mer., 
Cooperweld Steel Co., 
Glassport, Pa. 
HOLMQUIST, JOHN A., 
103 Major St., Aliquippa, Pa. 
HOLTON, A. E., President, 
Essex Wire Corp., 
37 Manchester Ave., Detroit, Mich. 
HOPKINS, H. L., Metallurgist, 
National Screw & Mfg. Co., 
2440 E. 75th St., Cleveland, Ohio 
HORN, GEORGE B., Gen. Supt., 
The Wheeler Insulated Wire Co., 
378 Washington Ave., Bridgeport, Conn. 
HORNBROOK, F. L., Asst. Sales Mer., 
Wire Division, 
Continental Steel Corp., 
Kokomo, Indiana 
HORSFALL, D., Works Manager, 
c/o Allied Brass Ltd., P. O. Box 300, 
Place d’Armes, Montreal, Que., Canada 
HORSFALL, HERBERT, Pres. & Man. Dir., 
Canada Wire & Cable Co., Ltd., 
P.O. Box 340, G.P.O., Toronto, Ont., Canada 
HORSFALL, LIEUT. COL. J. H. C, Director, 
Latch & Batchelor, Lid, 
Hay Miils, Birmingham, England 
HOSMER, PAUL B., Salesman, 
White & Hodges, 
2 Wellington Ave., Everett, Mass. 
HUBBARD, E. J., President, 
Hubbard Spool Co., 
1622 Carroll Ave., Chicago, II. 
HUGHES, CHARLES E., Sales Engineer, 
Firth-Sterling Steel Co., 
14) East Side Road, Colver, Ind. 
HUGHES, HARRY W., 
534 Daytona Parkway, 
Dayton, Ohio 
(Salesman—Pittsburgh Steel Co.) 
HUGHES, WILFRED A., General Foreman, 
Giibert & Bennett Mfg. Co.. 
ueorgetown, Conn. 
HUME, W. G., Gen. Manager of Sales, 
Pittsburgh Steel Co., 
Grant Building, Pittsburgh, Pa. 
HUSSEY, R. M., Supt. Wire Dept., 
Jones & Laughlin Steel Corp., 
Aliquippa, Pa. 
IGOE, PETER, Treasurer, 
Igoe Brothers, 
69 Metropolitan Ave., Brooklyn, N. Y. 
INGHAM, T. S., Asst. Sales Mer., 
American Chemical Paint Co., 
Ambler, Pa. 
(Address—77 Park Place, Newark, Del.) 
IRELAND, D. B., Secretary-Treasurer, 
Wolverine Bolt Co., ; 
9685 Grinnell Ave., Detroit, Mich. 
IRWIN, G. A., MAJOR, 
U. S. Army, Planning Officer, 
Ist Ave. & 58th Street, 
Brooklyn, New York 
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ISHAM, R. V., Mer. Wire Sales, 

Sheffield Steel Corp., Kansas City, Mo. 

JACKMAN, ALAN, 

Firthaloy Division, Firth Sterling Steel Co., 
710 W. Lake St., Chicago, Ill. 

JAGIELSKI, OTTO F., Designing Engr., 
Heald Machine Co., 

Worcester, Mass. 

JEFFRIES, JAMES, Assistant Manager, 
Driscoll Wire Co., 

Drawer Q, Shelton, Conn. 

JENKS, FRANK, Production Superintendent, 
Rylands Brothers (Australia) Ltd., 

Box 245, Newcastle, N.S.W., Australia 

JOHNS, C. N., Vice Pres., 

American Chain & Cable Co., Inc., 
230 Park Ave., New York, N. Y. 

JOHNSON, C. E., Supt., Rod and Wire Mills, 
Bethlehem Steel Co., 

Sparrows Point, Md. 
JOHNSON, F., General Manager, 
Wickwire Spencer Steel Co., 

Buffalo, N. Y. 

JOHNSON, WILLARD, Salesman, 
National Rubber Machinery Co., 
Clifton, New Jersey 

KAHL, ROBERT J., Asst. Supt. Wire Mills, 
Pittsburgh Steel Co., 

Monessen, Pa. 

KAVANAUGH, J. F., Manager Wire Division, 
The C. O. Jelliff Mfg. Corp., 

Southport, Conn. 

KELLOGG, C. A., Ch. Met., 

Continental Steel Corp., 
Kokomo, Indiana 
KENT, M. A., Vice Pres., 
General Cable Corp., 
420 Lexington Ave., New York, N. Y. 

KENYON, HAROLD G., Division Superintendent, 

General Electric Co., 
100 Woodlawn Ave., Pittsfield, Mass. 

KING, CARL, Superintendent, 
Wickwire Spencer Steel Co., 
Palmer, Mass. 

KINGSTON WALTER E., Ch. 
Hygrade Sylvania Corp., 
Emporium, Pa. 

KINN, L. E., President, 
Seneca Wire & Mfc. Co., 
Box 71, Fostoria, Ohio 


Met., 


KITTREDGE, F. B., 

Jones & Laughlin Steel Corp., 
Boston, Mass. 

KLEIN, H. C., Sales Engineer, 

B. F. Goedrich Co., Akron, Ohio 

KNIGHT, W. W., JR., Engineer, 

Morgan Construction Co., 
2530 Koppers Bldg., Pittsburgh, Pa. 

KNIGHT, STANLEY S., Met., 

Con‘inental Screw Co., 
New Bedford, Mass. 
KNOLL, W. F., Superintendent, 
Jas. Pender & Co., Ltd., 
P. O. Box 938, St. John, N. B., Canada 

KNOWLTON, NEIL H., 

Electric Furnace Co., Salem, Ohio 

KOSHKARIAN, GERARD, Met., 

American Steel & Wire Co., 

Waukegan, Wks., Waukegan, III. 
KRAKAUER, A., President, 

Kay Manufacturing Co., 

22 Warren St., Brooklyn, N. Y. 

KUNZ, MAJOR R. N., 
58th Signal Battalion, 

Camp Peay, Tenn. 

LaCORTE, ANDREW, Foreman, 
Kay Manufacturing Co., 

22 Warren St., Brooklyn, N. Y. 

LAIDLAW, W. A., Secretary-Treasurer, 
Hamilton Wire Products, Ltd., 

11 Whitfield Ave., Hamilton, Ontario, Canada 

LARSON, HAROLD E., Application Engr., 
General Electric Company, 

Schenectady, New York 

LAUDER, A., Works Manager, 

Phillips Electrical Works Ltd., 
Brockville, Ontario, Canada 

LAWRENCE, J. B., Sales Representative, 
The Ironsides Company, Columbus, Ohio 
(Address—5 Marlette Place, White Plains, N. Y.) 

LEACH, ROBERT H., Manager, 

Handy & Harman, Bridgeport, Conn. 

LENHART, J. C., Supt. Cold Drawn Dept., 
International Nickel Company, 
Huntington, W. Va. 

LEPAGE, L. J. C., Director, 
Sambre-Escaut, S. A., 
Fontaine-L’Eveque, Pelgium 

LEWIS, C. F., 
Multi-Electrical Mfg. Co., 
1840 W. 14th St., Chicago, Ill. 


LEWIS, KENNETH B., 
Consulting Wire Mill Engineer, 
43 Midland St., Worcester, Mass. 
LIPMAN, H. H., Designing and Consulting Engr., 
Lipman Engineering Co., 
415 Van Braam St., Pittsburgh, Pa. 
LONGNECKER, HARRY F., Vice.-Pres., 
Morrison Engineering Corp., 
5005 Euclid Ave., Cleveland, Ohio 
LONGELY, T. E., Dist. Repr., 
Vascoloy-Ramet Corp, 
Auditorium Bldg., Room 206, 
Cleveland, Ohio 
LONGWELL, JAMES R., Chief Engineer, 
Carboloy Co., Inc., 
11171 East 8-Mile Road, Detroit, Mich. 
LUND, C. T., Pres. & Gen. Mer., 
New England High Carbon Wire Co., 
Millbury, Mass. 
McBRIDE, HARMAN W., Pres., 
Reliable Spring & Wire Forms Co., 
3167 Fulton Road, Cleveland, Ohio 
McCARTHY, B. L., Chief Metallurgist, 
Wickwire Spencer Steel Co., 
River Road, Buffalo, N. Y. 
McCOY, A. W., JR., 
Firth-Sterling Steel Co., 
120 Varick St., New York City 
McCOY, FREDERICK A., Engineer of Tests, 
Sheffield Steel Corp., Kansas City, Mo. 
McDONALD, D. C., Supt., Wire & Nail Mill, 
Dominion Steel & Coal Corp., Ltd., 
Sydney, N. S., Canada 


MeGOWAN, C. L., Supt. Rod & Wire Mill, 
Atlantic Steel Co., 
P. O. Box 1714, Atlanta, Ga. 
McGREEVY, J. G., Vice President, 
Apco Mossberg Co., 
Attleboro, Mass. 
McINERNEY, W. L., Supt., 
Heat Treating & Cold Drawing Depts., 
Pittsburgh Crucible Steel Co., 
Midland, Penna. 
McLAUGHLIN, T. F., Vice President, 
Rustless Iron & Steel Corp., 
1001 Edison Highway, Baltimore, Md. 


(Please turn to Page 648) 








handling. 


MOSSBERG PRESSED STEEL corp. 





Greater service from a new All Welded Steel Take Off Reel 


designed to meet present day requirements. 


Usual maintenance expense eliminated by adoption of this new 
design wherein all parts are welded into one homogeneous unit. 


Reel sides are embossed with radial reinforcing ribs for increased 
rigidity with rolled edges for additional strength and to facilitate 








Complete line of spoo's and reels for both process- 
ing and shipping all kinds of bare and insulated 
wires and cables. (Send for ——- W-104) 


MOSSBERG 
PRESSED STEEL CORP. 


18 West Street 
Attleboro, Massachusetts, U. S. A. 


James Day (Machinery), Ltd., The Grange, Whetstone, Nr. Leicester, England. 





All Welded Steel 
Take Off Reel 





Ross Whitehead & Co., Ltd., 
Montreal & Toronto, Canada. 
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McSHEEHRY, T. H., Sales Representative, 
Wickwire Spencer Steel Co., 
221 N. LaSalle St., Chicago, Ill. 
MacDOUGALL, J. KENNETH, Manager, 
Rylands Brothers (Australia) Ltd., 
Box 245, Newcastle, N.S.W., Australia 
MacDUFF, HOWELL, G., Branch Mer., 
Carboloy Co., Inc., 
25 Foster St., Room 307A, Worcester, Mass. 
MACKAY, W. ROY, Asst. Supt. Rod & Wire Mill, 
Bethlehem Steel Co., 
Sparrows Point, Md. 
MACKIE, I. C., Engineer of Tests, 
Dominion Steel & Coal Corp., Ltd., 
Sydney, N. S., Canada 
MacPHERSON, R. P., 
Schenectady Varnish Co., 
Schenectady, N. Y. 


MADISON, A. G., Secretary, 
Madison Wire Co., Inc., 
550 Abbott Road, Buffalo, N. Y. 
MAHONEY, EDMOND, Wire Mill Supt., 
Canadian Tube & Steel Products, 
5765 Hamilton St., Montreal, P.Q., Canada 
MANNING, WM.. H., Mer., Insulation Dept., 
John A. Manning Paper Co., Inc., 
Troy, N. Y. 
MARCUS, SAMUEL S§, President, 
Spring Products Corp., 
47-39 Austell Place, Long Island City, N. Y. 
MARTIN, F. L., District Sales Manager, 
Warner Company, 
Oliver Building, Pittsburgh, Pa. 
MAY, A. A., Plant Supt., 
Driscoll Wire Co., 
Shelton, Conn. 
MAYER, C. F., Pres., 
Carl-Mayer Corp., 
3030 Euclid Ave., Cleveland, Ohio 
MAZE, HAMILTON, President, 
W. H. Maze Company, 
Peru, Illinois 
MEHL, CHAS. R., President, 
Standard Industrial Compounds Co., 
4600 Ferdinand St., Chicago, Il. 








When you buy 


SPOOLS and REE 


consider the advantages ‘“‘American”’ offers 


V The skill and experience to make them right. 


Vi The capacity to meet your needs. 


We have the tools, the dies, and all the modern equip- 
ment necessary to produce pressed-steel spools and reels 
skillfully, quickly, and economically. 


Widely used in the wire industry for production operations 
and shipping, "American" Pressed-Steel Spools are light, 





clean, and sturdy. They will not break, chip, crack, or 


warp. 


“American” Pressed-Steel Reels are equally 





indestructible. They meet every requirement 
of braiding, drawing, annealing, vulcanizing, 
and shipping. 


The services of our Engineering Department 
are available, without obligation. Let us quote 
on your requirements. 


The American Pulley Company 
4255 Wissahickon Avenue, Phila., Pa. 


Special Representative 
WALTER A. RICHARDS 
20 N. Wacker Drive 
Chicago, Ill. 


AMERICAN 


Pressed-Steel 


SPOOLS AND REELS 








MELCHER, A. G., General Supt., 
Hoskins Manufacturing Co., 

4445 Lawton Ave., Detroit, Mich. 

MELLOWES, A. W., Vice-Pres. & Gen. Mer., 
National Lock Washer Co., 

241 East Erie St., Milwaukee, Wis. 

MELVILLE, N. F., Manager, Manufacturers 
Wire & Stainless Steel Wire Sales, 
Pittsburgh Steel Co., 

Grant Bldg., Pittsburgh, Pa. 

MICHAELSON, FRANKLIN, Prod. Mer., 
Circle Wire & Cable Co., 

Maspeth, L. I., N. Y. 

MILLER, RANDOLPH V., President, 

R. H. Miller Co., Inc., Homer, N. Y. 

MINKLER, WARREN E., Chief Engr., 
Walker Brothers, 

Conshohocken, Pa. 

MOODY, WILFRED, Managing Director, 
The Lancashire Wire Co., Ltd., 
Trafford Park, Manchester 17, England 

MOOMAW, GEO. D., 

Rustless Iron & Steel Company, 
Baltimore, Md. 

MORDICA, JOHN W., Salesman, 
Firth-Sterling Steel Co., 

3100 Brownsville Road, 
Brentwood, Penna. 

MORGAN, PHILIP M., Pres., 
Morgan Construction Co., 

15 Belmont St., Worcester, Mass. 

MORGAN, WELD, Engineer, 

Morgan Construction Co., 
15 Belmont St., Worcester, Mass. 

MORITZ, JOHN A., Supt. Wire Mills, 
Keystone Steel & Wire Co., 

Peoria, Ill., 

(Also Vice President, Charge Operations, 
Mid-States Steel & Wire Co., 
Crawfordsville, Ind.) 

MORITZ, JOHN, JR., Sales Engr., 
Firth-Sterling Steel Co., 

8345 S. Rhodes Ave., Chicago, III. 

MORRIS, G. L., Sales Engineer, 

Syncro Machine Co., 
970 New Brunswick Ave., Rahway, N. J. 

MORRISON, J. R., President, 

Morrison Engineering Corp., 
5005 Euclid Ave., Cleveland, Ohio 

MORROW, J. G., Chief Met., 

Steel Co. of Canada, Ltd., 

Hamilton, Ontario, Canada 
MOSLO, ERNEST P., Owner, 

Moslo Machinery Inc., 

4516 Superior Ave., Cleveland, Ohio 

MOSTON, CHAS. JOHN, 

Connollys (Blackley) Ltd., 

“Alder Briar” at 174 Palatine Road, 

West Didsburg, Manchester 20, England 
MOYER, R. F., Vice Pres., 

Standard Machinery Co., 

Providence, R. I. 

MUCKLEY, D. S., Supt. Wire Mill, 
Colorado Fuel & Iron Corp., 

Pueblo, Colo. 

MURPHY, P. M., Supt. Wire Dept., 
Northwestern Steel & Wire Co., 
Sterling, Ill. 

MURPHY, W. E., Gen. Wks., Mar., 
Guest, Keen, Williams, Ltd., 

7 Council House St., P.O. Box 609, 
Calcutta, India 
MURRAY, ROBERT, Supt., 
United Steel & Wire Co., 
P.O. Box 256, Battle Creek, Mich. 

MYERS, LEON C., Superintendent, 
United Steel & Wire Co., 

P.O. Box 256, Battle Creek, Mich. 

MYERS, H. A., Executive, 

Terkelsen Machine Co., 
326 A Street, Boston, Mass. 

NEHRING, PAUL A., President, 
Nehring Electrical Works, 

DeKalb, Ill. 

NELSON, G. W., Gen. Superintendent, 
Wickwire Spencer Steel Co., 

Buffalo, N. Y. 

NEUHAUS, RICHARD, President, 
Nukem Products Corp., 

70 Niagara St., Buffalo, N. Y. 

NEUMAN, DANIEL, Industrial Fellow, 
Mellon Institute of Industrial Engineers, 
440 Fifth Ave., Pittsburgh, Pa. 

NEWALL, A. P., Managing Director, 

A. P. Newall & Co., Ltd., 
Balmore Road, Glasgow, N., Scotland 

NEWMAN, R. K., Manager, 

Union Drawn Steel Div., 
Republic Steel Corp., 
Hartford, Conn. 

NITCHIE, CLIFFORD W., Firthaloy Engineer, 
Firth-Sterling Steel Co., 

706 Arlington, McKeesport, Pa. 

NORTON, L. H., Production Supt., 

The National Screw & Mfg. Co., 
2440 E. 75th St., Cleveland, Ohio 

NOWELL, H., 

697 Eglinton Ave., West, Toronto, Ont., Canada 
(Representative, Sir James Farmer Norton & 
Co., Ltd., Salford, Manchester, England) 
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OBERHAUSER, THOMAS W., Sales Manager, 
Wire & Tubular Products, 

Laclede Steel Co., 
Arcade Building, St. Louis, Mo. 

O’DAY, THOMAS, Supt., 
Hy-Carbo Steel Co., 

Lowell, Mass. 
OLSON, ALBERT A., Asst. Supt., Rod & Wire, 
Bethlehem Steel Co., 
Johnstown, Penna. 
OLSON, ROBERT V., President, 
Mossberg Pressed Steel Corp., 
Attleboro, Mass. 
ORR, C. E., Electrical Engr., 
Syncro Machine Co., 
970 New Brunswick Ave., Rahway, N. J. 
PADOWICZ, H. N., Engr., 
Western Electric Co., 
100 Central Ave., Kearny, N. J. 

PALMER, W. J., Works Mer., 

Phelps Dodge Copper Products Corp., 
Bayway, New. Jersey 

PAPENDICK, L. W., Asst. Chief Metallurgist, 
Northwestern Steel and Wire Co., 

Sterling, Ill. 

PARKIN, WILLIAM M., President, 
Wm. M. Parkin Co., 

1005 Highland Bldg., Pittsburgh, Pa. 

PAULEY, RALPH H., President & Treas., 
Pittsburgh Tool Steel Wire Co., 

Monaca, Pa. 

PEARSON, O. G., Wire Mill Superintendent, 
Continental Steel Corp., Kokomo, Ind. 

PEIRCE, E. H., Supt., Rod & Wire Dept., 
Wheeling Steel Corp., 

Portsmouth, Ohio 
PETERSON, A. H., President, 
Precision Spring Products Corp., 
15400 Woodrow Wilson Ave., Detroit, Mich. 

PETERSON, R. O., Development Engineer, 
Osborn Manufacturing Co., 

5401 Hamilton Ave., Cleveland, Ohio 

PETIX, JOSEPH M., Sales Engr., 

J. O. Ross Engr. Corp., 
350 Madison Ave., New York, N. Y. 

PETTERSON, A. R., Vice Pres., 
Thomson-Judd Wire Machy Co., 

Lynn, Mass. 

PHIPARD, HARVEY F., JR., Pur. Agt., 
Continental Screw Co., 

New Bedford, Mass. 

POOLE, E. J., JR., V. P. Chg. Mfg., 
Carpenter Steel Co., 

Reading, Pa. 

POTTER, EARL R., Superintendent, 
The California Wire Cloth Corp., 
Standard Wire Division, 

South San Francisco, Calif. 

PRICE, W. B., Chief Chemist & Metallurgist, 
Scovill Manufacturing Co., Waterbury, Conn. 

RAITHEL, ARTHUR C., Factory Manager, 
Vascoloy Ramet Corp., 

North Chicago, Ill. 

RANDALL, H. L., President, 
Riverside Metal Co., Riverside, N. J. 

REA, V. F., President, 

Rea Magnet Wire Co., 
Fort Wayne, Ind. 

REEDER, A. M., Metallurgical Engineer, 
Jones & Laughlin Steel Corp., 
3rd & Ross Sts., Pittsburgh, Pa. 

RENFER, E. A., Manager, 

Sycamore Mill, Anaconda Wire & Cable Co., 
Sycamore, Ill. 

RENNELL, H. H., Secretary & Treasurer, 
The C. O. Jelliff Manufacturing Corp., 
Southport, Conn. 

RICHARDS, WALTER A., President, 

Micro Products Co., 
20 North Wacker Drive, Chicago, Il. 

RICHARDS, G. WHITFIELD, 

1732-36 Carlton Ave., and 1733-35 Wood St., 
Philadelphia, Pa. 

RIGBY, HAROLD W., Director, 

Thomas Wood & Son (Heckmondwike) Ltd., 

Union Road, Heckmondwike, Yorks, England 
RIGBY, JOHN, Director, 

John Rigby & Sons, Ltd., 

Manchester, England 
RITCHEY, J. P., Supt., 

Angell Nail & Chaplet Co., 

4580 E. 71st St., Cleveland, Ohio 

RIVIERE, JORGE, A., Manager Wire Works, 
Rivere y Cia, 

Ronda San Pedro, 58, Barcelona, Spain 

ROBERTS, C. O., Plant Supt., 

Belden Mfg. Co., 
4647 W. Van Buren St., Chicago, II. 

ROEMER, HENRY A., JR., Mer. Sales, 

Rod & Wire Products, Pittsburgh Steel Co., 
Grant Bldg., Pittsburgh, Pa. 

ROLLE, CARL, Mechanical Engineer, 
International Nickel Co., Inc., 

67 Wall St., New York, N. Y. 

ROLLE, SIDNEY, Assistant Manager, 
Scomet Engineering Co., 

420 Lexington Ave., New York, N. Y. 
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ROTH, EUGENE, Eastern Dist. Sales Mer., 
Vascoloy Ramet Corp., 
50 Church St., New York, N. Y. 
ROTH, RALPH B., Purchasing Agent, 
Ludlow Saylor Wire Co., 
636 South Newstead Ave., St. Louis, Mo. 
ROWLAND, W. A., Works Manager, 
The Steel Company of Canada, Ltd., 
Postal Station “C”, Toronto, Ont., Canada 
ROYLE, CHARLES J., Vice President, 
Hudson Wire Co., 
62 Water St., Ossining, N. Y. 
RUSSELL, PEYTON R., Sales Engr., 
American Chemical Paint Co., 
Ambler, Pa. 
RUSCH, E. W., Pres., 
Rusch Wire Die Corp., 
275 7th Ave., New York, N. Y. 
RYAN, L. A., Assistant to President, 
Fiske Brothers Refining Co., 
129 Lockwood St., Newark, N. J. 
RYLANDS, G. K., General Manager, 
Rylands Brothers, Ltd., 
Warrington, England 
RYLEY, A. St. C., Gen. Mer., 
Canadian Steel Corp., Ltd., 
Box 157, Walkerville, Ont., Canada 


SAMUEL, M., Mech. Engr., M.E.I.C., 
Empire Engineering Co., 
11 Wellington St., East, Toronto, Ont., Canada 

SANDELIN, ROBERT W., Metallurgist, 
Atlantic Steel Co., Atlanta, Ga. 

SCHMIDT, R. H., Supt. Wire Mill, Plant #2, 
Eaton Mfg. Co., 
Massillon, Ohio 

SCHUELER, JULIAN L., General Superintendent, 
Continental Steel Corp., 
Kokomo, Ind. 

SCHULTZ, W. J., Chief Engineer, 
Firth-Sterling Steel Co., 
McKeesport, Pa. 

SCHWARTZ, WILLIAM, Secy. & Asst. Treas., 
Anton Smit & Co., Ine.. 
24 State St., New York, N. Y. 

SEBURN, WM. A., Superintendent Wire Mills, 
Pittsburgh Steel Co., Monessen, Pa. 

SEE, THEO. S., Vice President, 
LaSalle Steel Co., Hammond, Ind. 

SEE, WALTER GEORGE, Sales & Service Mer., 
Submerged Combustion Co. of America, Inc., 
Hammond, Ind., 
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FOR FASTER, 
SMOOTHER 
PRODUCTION 


Wherever solder is used in the manu- 
facture of wire products, Kester 
Cored Solders can increase the effi- 
ciency of the operation. That's be- 
cause the self-contained, scientifical- 
ly-correct fluxes make for faster, 
neater work—and because only vir- 
gin metals are used. Solder and 
flux are properly balanced—both, 
in the right kind and quality—for 
perfect results. 


in a 


Kester Cored Solders come 
wide range of alloys, fluxes and 
sizes, among which is the best com- 
bination for any industrial require- 


ment. Kester engineers are at your 
service to help you solve any pro- 
duction difficulty involving the use 


of solder. Write to them; state 
your problem fully. There is no 
obligation. 


KESTER SOLDER COMPANY 


4258 WRIGHTWOOD AVENUE 
Eastern Plant: 
Newark, N. J. 


CHICAGO, ILLINOIS 
Canadian Plant: 
Brantford, Ont. 


KESTER CORED SOLDERS 


STANDARD FOR INDUSTRY 











Wire Association Membership SLIFKA, M., Purchasing Agent, STEIR, GEO. G., Asst. Sales Mer., 





Parker-Kalon Corp., Specialties Div., National Oil Products Co., 
List — 194] 300 Varick St., New York, N. Y. ist & Essex Sts., Harrison, N. J. 
A SMITH, E., Prod. Supv., STIRLING, A. B., Secretary, 
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NEW — AND BETTER | 


The y/ PROCESS PATENTING 
The Trauwood silts for the continuous patentin = i TEMPERING 


of steel wire and strip utilizes a new principle of heating — the heating effect 
of an electric current is employed to heat the work rapidly and uniformly ANNEALING 


through the cross section to the required temperature. 





. . . High temperature furnaces and lead pots with their excessive maintenance 
costs are eliminated. 


OUTSTANDING ADVANTAGES 


Higher and more uniform physical and fatigue properties. 

No surface decarburization or scale. 

Faster wire speeds . .. greater production. 

Equipment fully autematic and easy to operate. 

Control of heating and cooling cycles extremely accurate. 
Thermal efficiency of the process very high. 

Much finer grained structure possible. 

High quenching temperatures rapidly attained. 

Adaptable to high alloy and austenitic steel wire and strip (an- 
nealing of stainless). 








The Trauwood Process, new in principle, eliminates high temperature furnaces 
and lead pots with their excessive maintenance costs and low thermal effi- 
ciencies. More positive temperature control is possible and quenching is done 
on a rising temperature — instead of falling, as in conventional heat treating 
methods. The rapid rate of heating (4 to 5 times as fast as furnace heating) 
increases production and uniformly produces a finer grained product with 
higher physica! and fatigue values. 








Trauwood Electric Wire Tempering and Patenting Unit 


Wire and rod patented by the Trauwood Process insure easier drafting make 
heavier reductions possible. 

Complete details of the Trauwood Process will be furnished you 

on request. Our engineers will help you solve your continuous 


wire and strip patenting, tempering, and annealing problems. 
Write today 


THE TRAUWOOD ENGINEERING COMPANY 


1740 E. 23rd STREET, CLEVELAND, OHIO, U. S. A. 
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FINE WIRES 
FOR EVERY NEED 


o-oo 








WILBY, ALBERT G., Research Engr., Callite is geared to supply you with fine wires demanding close 
Alex C. Fergusson Co., Aluminum _Nickel alloys 
896 Drexel Bldg., Philadelphia, Pa. control of temper, tolerance and finish in a wide range of base 3 oe 
WILCOX, RICHARD L., Vice President, . ium- i 
Waterbury Farrel Foundry & Machine Co., and alloy metals. Here is a partial list, characterized throughout cen — fai 
ee, ve byad f quality and uniformity that has | de Calli : Monel 
WILEY, WILLIAM G., ¥ 0 GOgies OF Quenty ONG unNorMny Mee Nas On Maas See Stainless steel mn. 
5112 Connecticut Ave., N. W., : taal t : i is . rass — 
Widdasten, B.C. fine wires top choice in many fields. Available in sizes down to Pheegher- Pr~ pole 
WILLIAMS, JACK P., .002", or finer in certain cases. bronze Guise 
Syncro Machine Co., ommercial 





332 So. Michigan Ave., Chicago, III. Silver bronze 
WILLIAMS, ROBERT C., Chief Chemist, Silver bullion Nickel-silver 

The Ironsides Company, (e) : iW 

270 W. Mound St., Columbus, Ohio badcd ate 
WILSON, FRANK B, Gen. Wks. Megr., Special alloys 

Guest, Keen & Nettlefolds, Ltd., Atlas Works, 














Darlaston, S. Staffs., England Callite’s st staff is at your 
WILTRAKIS, JOSEPH E i service for evelopment and seseatch 
Engr. Chg. Wire Drawing, CALLITE TUNGSTEN CORPORATION on your specific problems. W'batever 
Western Electric Co., Kearny, N. J. 572 39TH STREET + UNION CITY, NEW JERSEY een ae fae 
WIND, WILLIAM J., Secretary, branch offices: Chicago, Ill. — Cleveland, O. y- a 
Wilbur B. Driver Co., FUNGSTEN 
150 Riverside Ave., Newark, N. J. 


WINKLER, L. H., Metallurgical Engineer, 
Bethlehem Steel Co., 


Bethlehem, Pa. 
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"Cease and Desist'' Orders Issued 
By F.T.C. Against Makers of Wire 
Tying and Strapping Machines 

ECENTLY the Federal Trade 

Commission issued “cease and 
desist” orders against the Gerrard 
Company, Inc., manufacturer of 
wire tying machines and appli- 
ances and American Steel & Wire 
Company, owner of virtually all of 
its capital stock; Signode Steel 
Strapping Company, manufacturer 
of strap and wire tying machines 


and appliances and of wire and 
strapping; and Acme Steel Com- 
pany, maker of tying tools, ma- 
chines and appliances and of steel 
straps and bands. The order 
charges that the carrying out of 
“tying” contracts in the leasing of 
such machines and in the sale of 
steel wire or strapping has been in 
violation of the Clayton Anti- 
Trust Act. 
ee 4 
ETWEEN 10 and 15 companies 


in the United States furnish 











ZINC 


* CUTS HEAT LOSSES 
* REDUCES DROSS 


Cutting your waste of zinc metal increases the amount of ma- 
terial you can galvanize with your present stocks of prime metal. 


WRITE FOR DETAILS 


DEWEY AND ALMY CHEMICAL COMPANY ~- CAMBRIDGE, MASS. 





SAVE 
ZINC 


In your hot galvanizing operations with 


DEW ALCO 
LIQUID BLANKET 


* PREVENTS FORMATION OF 


OXIDE 





tying machines with approximate- 
ly three-fourths of the business, 
according to findings, being done 
by the Gerrard, Signode and Acme 
companies. The industry does a 
gross annual business in machines, 
wire, strapping and other supplies 
of approximately $9,000,000. There 
are some 100,000 tying machines 
in use throughout the country, of 
which about 80,000 are flat band 
or strap machines and about 20,- 
000 are wire machines. 
+ + + 

OMMISSION findings are that 

the respondent companies 
have required leasees of their ma- 
chines or appliances to use in such 
machines no wire or strap other 
than supplied them by the re- 
spondents’ practices result in the 
exclusion from the market of 
numerous parties, who, in the ab- 
sence of such restrictions would be 
prospective and _ potential pur- 
chasers of tying wire or strapping 
from the respondents’ competitors. 
Such competitors sell wire or 
strapping suitable for use in the 
respondents’ machines. 


+ + + 


New Bulletin Issued by Magnus 
Chemical Company 


HE Magnus Chemical Co., Inc., 

has just issued a new bulletin 
entitled “Magnus Drawing Lubri- 
cants For Dry and Wet Drawing 
of Ferrous and Non-Ferrous 
Wire.” 











HE bulletin thoroughly dis- 

cusses the qualities that 
should be sought for in wire draw- 
ing lubricants—qualities that in- 
sure smooth, bright finish, longer 
die life and greater poundage of 
wire per die. 


WIRE 












































NDER the heading “Dry 


Drawing,” the bulletin dis- 
cusses the drawing of steel wire, 
medium and low carbon; high 
carbon and stainless steel wire; 
and high speed continuous draw- 
ing of low carbon steel. The sec- 
tion devoted to wet drawing covers 
the drawing of steel, bronze and 
brass wire; fine monel or stainless 
steel wire; fine steel wire and cop- 
per, brass and bronze wire. An- 
other section describes materials 
for grease drawing of wire. There 
are also separate sections on wire 
coating, wire cleaning and rust 
protection. 

+ + + 


HE bulletin should prove very 

helpful to all those concerned 
with more efficient and economical 
drawing of all types of wire. 
Copies of the Magnus Drawing 
Lubricants bulletin can be obtained 
by writing to the Magnus Chemi- 
cal Co., Inc., Garwood, N. J. 


+ + + 


Production of Commercial Bronze 
Screen Cloth Wire 
(Continued from Page 615) 


LARGE intermediate multiple 

die machine is used to draw 
the rods from ;;” to 0.051”; 10 
dies are used, of which the first 
9 are Carboloy, and the last one a 
diamond. A water emulsion lubri- 
cant relatively high in free fats is 
continously circulated on to the 
dies during the drawing operation, 
and the finished wire comes from 
the machine at the rate of 2500 ft. 
per minute. The die sizes and ap- 
proximate reductions on the wire 
are shown in Table II. 


+ + + 


The Finishing Operation 


HE hard wire on 0.051”, which 


has a tensile strength of ap- 
proximately 112,000 pounds per 
square inch, is placed on a finish- 
ing machine and drawn directly to 
0.0113” using 13 diamond dies 
with regular Brown & Sharpe 
gauge reductions. The same 
lubricant is used on this machine 
as on the intermediate one, and 
the finished wire — of which a 
photomicrograph is shown in 
Figure 6 — also comes from the 


October, 1941 


machine at the rate of 2500 ft. per 
minute. The finished hard wire 
has a tensile strength of approxi- 
mately 130,000 pounds per square 
inch, and is made into small diam- 
eter coils which weigh between 20 
to 22 pounds each, and the in- 
dividual coil is tied with its own 
wire. Two bundles or coils are 
tied together with string in four 
different places and packed in a 
barrel lined with waterproof paper, 
ready for shipment. In some 
plants the finished wire is spooled 
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The Wire Association 
Address 
Richard E. Brown, Secretary 
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and sent directly to the screen 
cloth manufacturer so that he can 
immediately set it up on his weav- 
ing equipment. 








in the Mid-west. 


BASOLIT. 


New York 


BASOLIT 
Acid Neutralizing Tank 





2500 gallons of waste pickling acid are dumped every 24 hours into 
this 90,000 gallon acid disposal tank recently installed for a large wire mill 


Tank is 60 ft. long, 20 ft. wide and 12 ft. deep, constructed of reinforced 
concrete shell, lined with Toronto Acid Brick and acid-proof jointing Cement, 


There are many hundreds of rubber lined steel and reinforced concrete 
pickling tanks, acid storage and neutralizing tanks and acid floors, sewers 
and pits, where our BASOLIT construction has contributed to long life and 
efficient operation of modern pickling equipment. 


Our Engineering Department will be pleased to furnish detailed draw- 
ings and estimates without cost to you. 


NUKEM PRODUCTS CORP. 


Steubenville, O. 


72 Niagara St. 
Buffalo, N. Y. 


Pittsburgh Detroit 
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New Butt Welding Attachment 
NY rocker arm type Spot 
Welder may now be quickly 

converted into a butt welder by 
simply removing the arms and in- 
serting in their place the upper 
arm and lower arm sections of the 








Fag vee peo 
ea: ne 
by Ria Se 


Universal Butt Welding Attach- 
ment. No cables or rods needed as 


entire operation is automatically 
carried out by motion of upper 
arm. 

+ + + 
STEP on the pedal clamps 
jaws simultaneously, pushes 

movable die toward stationary 
slide, applies weld current, com- 
pletes weld and upset and pulls the 
slide back ready for next weld. 
Butting surfaces quickly forge 
with uniform porosity free weld 
practically equal to parent metal 
in strength. 

+ + + 
VAILABLE in two sizes—two 
to ten KVA and 12 to 25 KVA 

—the first good for *% dia. solid 
stock, the second up to %.” dia. 
solid. (The jaws of the larger unit 
may be extended to 1” dia.) 

+ + + 
OTH units may be 
making butt welds on tubular 

stock, and are useful in many in- 
stances in the fabricating of wire 
products. This Butt Welding At- 
tachment is manufactured by the 
Universal Power Corporation, 4300 
Euclid Avenue, Cleveland, Ohio. 


used for- 


Signal Depot Removed From 
Brooklyn to Philadelphia, Pa. 


estes of the rapid expan- 
sion of the Signal Corps Pro- 
curement Services it has been 
found necessary to remove the 
New York Signal Corps Procure- 
ment District and Signal Depot of 
the U. S. Army from its present 
limited quarters at Ist Avenue & 
58th Street, Brooklyn, New York, 
to Philadelphia, Pa. 


+ + + 
OTH the New York Signal 
Corps Procurement District 


and the Signal Depot will be moved 
during the month of October to 
the old Atwater Kent plant at 
Wissahickon and Abbottsford Ave- 
nues, Philadelphia, Pa. 


2. *£ 


ANUFACTURERS _ formerly 

calling to discuss matters at 

the Brooklyn Signal Corps Depot 

will find the same pleasant facili- 

ties extended to them by the 

Signal Corps in their new location 
at Philadelphia. 








high quality wire. 





SPENCER | 


PRECISION WIRE FOR DEFENSE 


If practice makes perfect - - - we are deserving of our reputation for 
Our master craftsmen average twenty-five years 


experience in the drawing of fine wire. 


Your Inquiries are Invited 


Range: .192" to .005" 


SPENCER WIRE COMPANY 


WIRE VILLAGE 


7 MASSACHUSETTS 
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Speaker At National Defense 
Luncheon of the Wire Association 
On the Subject 
"What Are We Defending?” 


Dr. Allen A. Stockdale 


National Association of Manufacturers 


R. ALLEN A. STOCKDALE, 

who is ranked as one of the 
most eloquent speakers on the 
American platform was born in 
Zanesville, Ohio. He was graduated 
from the Boston University School 
of Theology and did postgraduate 
work in philosophy and sociology. 
He was a resident student at Ox- 
ford University, England, in 
1922-23. 

+ + + 


R. STOCKDALE has held pas- 


torates in Boston, Toledo, 


Chicago, and most recently at the 
Church 


First Congregational in 


Washington, D. C. 





DR. ALLEN A. STOCKDALE 
National Association of Manufacturers 


URING his residence in Boston, 
Dr. Stockdale was chaplain of 
the Emerson College of Oratory 
and at present he is a trustee of 
that institution. 
+ + + 


R. STOCKDALE served for 

six months in France during 
the World War, as a Red Cross 
field director with the commis- 
sion of captain. He was with the 
Second Division near Soissons in 
July, 1918, at the opening of the 
big drive. 

+ + + 


R. STOCKDALE is the author 


of many bits of well-known 
poetry. He was at one time editorial 


October, 1941 
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The Wire Association, Address — 
Richard E. Brown, Secretary 
300 Main Street, Stamford, Conn. 





R. J. Forkey, Sales Engineer, 
Norton Co. 








contributor to the “Peoples Home 
Journal” and the “Congregational- 
ist’? and was formerly editor of the 
devotional magazine called the 
“Reveille.” 
+ + + 
INCE November 1, 1937, Dr. 
Stockdale has been speaking 
exclusively for the Nationa! Asso- 
ciation of Manufacturers. 


. J. FORKEY has been appoint- 

ed sales engineer for upper 
and western New York state by 
Norton Company, Worcester, Mass. 
Mr. Forkey, a graduate of Wor- 
cester Polytechnic Institute, has 
been connected with the research 
laboratories and the sales engin- 
eering department at the Wor- 
cester plant. 
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Traveling Batch Scale Car 

TRAVELING batch scale car 

has been developed by the 
Cleveland Tramrail Division of 
The Cleveland Crane & Engineer- 
ing Company, Wickliffe, Ohio. It 
is particularly suited for the 
handling of batch materials enter- 
ing into the manufacture of rubber 
and clay products. It can be 
adapted to the handling of chemi- 
cals and batch materials uzed in a 
variety of industries. 


HE car is motor driven and 

controlled by an operator who 
rides on the platform space pro- 
vided to the left of the bucket. A 
variable speed drum _ controller 
permits the car to be traveled at 
any speed up to 300 fet per 
minute. 

+ + + 


OUBLE overhead rails make 
it possible to straddie over- 


head bins so that their chutes may 
be brought close to the car bucket. 








G. WHITFIELD RICHARDS 


has been specializing in the production of cutting and drawing 
lubricants for practically half a century. Such a background has, 


as a consequence, brought us into direct contact with the most 


diversified requirements in our manu- 
facture of drawing compounds to meet 
the varied demands of the drawing 
industry. 


If you have a drawing problem or if you 
are desirous of improving your present 
procedure may we have an opportunity 
to cooperate with you. Our past ex- 
perience and constant development of 
lubricants to meet the ever increasing 
demands of the drawing trades should 
be of marked assistance. Moreover 
we would like to work with you and fee! 
confident that such an arrangement 
would prove mutually beneficial. May 
we have this opportunity? Our repre- 
sentatives are most willing and able to 


assist and their time and ability plus the whole-hearted coopera- 
tion and experience of our manufacturing department is yours for 























Have You 
A Drawing Problem? 


the asking. Write us about it—won't you? 





G. WHITFIELD RICHARDS 


1732-36 Carlton St. 
PHILADELPHIA, PA. 


Wire Drawing Powder; Water Soluble Lubricants for Continuous 
Machines; Lubricants for Cold Header Stock; Extreme Pressure Bull 
Block Greases; Single and Multiple Hole Bright Wire Greases; 








Drawing Oils, etc. 











HE unit makes it possible to 
gather the exact amounts 
from various bins that go to make 
up a batch. The scale on the car 
accurately weighs the ingredients 
as they are dumped in. The bucket 
is easily emptied by tilting through 
use of a crank wheel. 
+ + + 
HE unit illustrated will handle 


batch loads of one-half ton. 
Other Cleveland Tramrail travel- 
ing batch scale cars can be pro- 
vided to meet individual require- 


ments. 
+ + + 


Time, Temperature, and Size in the Heat 
Treating of Steel Wire 
(Continued from Page 603) 


from the muffle with changes in struc- 
ture ranging from fine pearlite (patent- 
ed structure) to spheroidized pearlite. 

8. Surface reflectivity influences 
time in radiant heating, a highly re- 
flecting surface requiring at least 25% 
more time than a dull surface. 

9. Minor variations in required time 
in lead heating may be caused by coat- 
ings which may vary in heat conduc- 
tivity. 

10. Mass influence affects the time 
required according to laws which are 
individual to individual conditions. 
Empirical values in the law governing 
time and size relations must be estab- 
lished for individual equipment, and for 
the mode or modes of heating involved, 
as well as for the type of process under 
consideration. 





lf You Are Not A Member Of 
The Wire Association — 
Now Is A Good Time To Join! 


For detailed information address 


RICHARD E. BROWN, Secretary 


THE WIRE ASSOCIATION 
300 Main St., Stamford, Conn. 
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A Review oF Recent Wire PATENTS 





No. 2,250,800, INNER SPRING UNIT, 
patented July 29, 1941 by Frederick G. 
Hodges, Jr., Dallas, Tex. 

Fastening ~‘ps are provided for secur- 
ing one end «<° one spring to the ad- 
jacent end of the next spring and both 
to an insulation pad. 


+ + + 


No. 2,251,093, WIRE DRAWING 
LUBRICANT AND METHOD OF PRO- 
DUCING THE SAME, patented July 29, 
1941 by Robert C “Williams, Columbus, 
Ohio, assignor to The Ironsides Company, 
Columbus, Ohio, a corporation of Ohio. 

The lubricant of this patent comprises 
an intimate mixture of a finely divided 
grit-free base material of the class con- 
sisting of hydrated lime, calcium car- 
bonate, barium sulphate, clay and ben- 
tonite and composed of a multitude of 
small solid particles, and a soap dis- 
tributed uniformly over the surface of 
the individual particles of said material 
by means of a solvent solution of the 
soap from which the solvent subsequently 
is removed from the mixture. 


+ + + 


No. 2,251,205, APPARATUS FOR 
WINDING WIRE AROUND A BODY 


OF REVOLUTION, patented July 29, 
1941 by Maurice Revel, Paris, France, as- 
signor to Societe des Tuyaux Bonna, 
Paris, France, a corporation of France. 


Complete Descriptions and Drawings 
of Patents May Be Had for 25 cents. 
Address, Wire & Wire Products, 300 
Main St., Stamford, Conn. 





Wire is placed at a low prime tension 
and the tension is increased so that the 
carriage will move in accordance with 
the tension of the wire. 

+ + + 


No. 2,251,355, INSULATED ELEC- 
TRICAL CONDUCTOR, patented Aug- 
ust 5, 1941 by John W. Greenleaf, Ham- 
den, Conn., assignor to Rockbestos 
Products Corporation, a corporation of 
Massachusetts. 

The wire conductor is said to be cap- 
able of being heated to a high tempera- 
ture and may be subjected to considerable 
bending and abrasion. The covering 
comprises a sliver of asbestos helically 
wound about a core of glass thread. 


+ + + 


No. 2,252,352, WIRE DRAWING MA- 
CHINE, patented August 12, 1941 by 
Robert C. Pierce, Niles, Mich., assignor 
to National Standard Company, Niles, 
Mich., a corporation of Michigan. 

In addition to the die and capstan for 
drawing the wire vertically downwardly 
through the die, there is a back-tension 


means, including a_ vertically-movable 
part whose vertical position is varied by 
variations in the feeding of the wire 
through the die. 


+ + + 


No. 2,252,421, ALLOY, patented 
August 12, 1941 by Philip T. Stroup, New 
Kensington, Pa., assignor to Aluminum 
Company of America, Pittsburgh, Pa., a 
corporation of Pennsylvania. 

An aluminum conductor metal is pro- 
vided containing from 0.01 to 0.5 per cent 
of boron and from 0.01 to 1 per cent total 
of at least one of the group of impurities 
consisting of chromium, titanium, zircon- 
ium, vanadium, and molybdenum, the 
conductor metal being characterized by 
having an electrical conductivity greater 
than of the same metal devoid of boron. 


i oe 


No. 2,252,755, METHOD OF SATUR- 
ATING FIBROUS COVERINGS ON 
WIRES, CABLES, AND THE LIKE, 
patented August 19, 1941 by Carl O. 
Bruestle, Rahway, N. J., assignor to 
Elevator Supplies Company, Incorpor- 
ated, Rahway, N. J., a corporation of 
New Jersey. 

Hot, liquified impregnating material 
is forced into the fibrous covering at suc- 
cessively increased pressures, while the 


(Please turn to Page 658) 








Sales Engineers in 
Principal Cities. 








Standard Sizes from .015 to 2.250. Special 
Sizes and Shapes Made to Order. 


DIES MADE BY WILLEY'S 


are uniformly good. 


A special grade of Tungsten Carbide plus exacting standards 


C. 
D. 


of manufacture give Willey's dies exceptional qualities. 
Micrometer accuracy. 

Great resistance to abrasion. 

Take a polish equal to that of diamonds. 


Ideal for sizing, extrusion and wire drawing. 


Willey's Dies are made in four classifications: 


A. Blank and Rough Cored Nibs. 

Rough Cored Dies (Cased) 

Semi-Finished Dies, Rough Drilled (Cased) 
Finished Dies Ready for Use. 


WILLEY’S CARBIDE TOOL CO. 


1340 West Vernor Highway 
Detroit, Michigan 
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A Review of Recent Wire Patents 
(Continued from Page 657) 


application of the material is limited to a 

time interval so as to increase the temp- 

erature of the wire only to a low degree. 
++ + 

No. 2,253,138, ELECTRICAL CABLE, 
patented August 19, 1941 by Manuel H. 
Savage, Bridgeport, and Edmund J. But- 
ler, Stratford, Conn., assignors to Gen- 
eral Electric Company, a corporation of 
New York. 

An insulated electrical conductor is 
provided in which the insulation com- 
prises a product of vulcanizing an ex- 
trudable composition comprising rubber, 
asphalt, a reaction product of rubber and 
a halogen acid of tin, and a vulcanizing 
agent. 


No. 2,253,173, WIRE COATING AP- 
PARATUS, patented August 19, 1941 by 
Edward J. Flynn, Schenectady, N. Y., as- 
signor to General Electric Company, a 
corporation of New York. 

The assembly includes a_ receptacle 
containing a bath of substantially quiet 
coating material, means for supplying 
the material thereto, means for maintain- 
ing constant the depth of the bath, and 
means for drawing the wire through the 
bath, this receptacle having a side pro- 
vided with an upwardly opening slot 
through which the wire may be passed 
by a transverse movement to and from 
its coating position. 

+ + + 

No. 2,253,967, INSULATED ELEC- 
TRICAL CONDUCTOR, patented August 
26, 1941 by Leonhard Carl, Berlin— 





Aul-Metal 


WIRE SPOOLS 


CABLE SPOOLS ... for Insulated and Rubber Covered 


Wire, Solder, and similar products. 


These spool ends are formed from cold 
rolled steel of gauges to meet specific 
demands for strength. The edges are 
curled and ribs embossed for increased 
rigidity. Panels may be worked into 
your design and embossed, for use in 
marking size and variety. All parts are 
lithographed for identification purposes 
and to protect the metal. 


Ends and traverses may be shipped un- 
assembled. A simple operation on a 
hand, foot, or power press makes rigid 
and permanent assembly. 


Made in 5”, 6,” and 101/,” diameter Ends; 
Traverses 1154,” diameter (or special 31/ 


diameter for 101/.” End), in any desired lengths. 








SE WERE CURIS craks eee sttnsinn 


Fine, Steel, Copper, and Enameled Wires. 


Spools are formed from tin plate tested for maximum rigidity. Made 
with locked-seam barrel and one-piece ends, they are so assembled 










that there is no possibility of wire being trapped in 
the joint where barrel and end meet. 
with full curl on edge, which provides additional 


Ends are made 


strength and a smooth winding edge. 


Entire spool may be finished with gold lacquer 
or a variety of colored lacquers; with or with- 
out identifying copy embossed in the ends. 
Made in 2746" and 3” diameter Ends. The 
2746" size is made with 11/4,” diameter Trav- 
erse only; the 3” diameter with 114” or 134,” 
diameter Traverse. 


We will send samples at your request. 


jJ.L. CLARK MANUFACTURING CO. 


600 23rd AVENUE ° 


eekeon @ cen Shaan Sk, kek Be. 





Friedenau, and Paul Nowak, Berlin— 
Charlottenburg, Germany, assignors to 
General Electric Company, a corporation 
of New York. 

About the wire conductor is a helical 
wrapping of an unplasticized cellulose 
triacetate capable of withstanding temp- 
eratures of 130°C. without deterioration 
on this conductor, and an outer covering 
vulcanized in situ comprising a_ poly- 
merized butadiene derivative resulting 
from the polymerization of butadiene in 
the presence of metallic sodium, the 
cellulose triacetate wrapping being 
mechanically and electrically the same 
after vulcanization of the butadiene 
derivative as when applied to the con- 
ductor prior to vulcanization. 

+ + + 

No. 2,253,986, GAS FILLED CABLE, 
patented August 26, 1941 by George B. 
Shanklin, Schenectady, N. Y., assignor to 
General Electric Company, a corporation 
of New York. 

A wax-forming compound is employed 
and neutral gas, the latter being under 
such controlled positive pressure that in- 
cipient ionization discharge may take 
place temporarily under load conditions, 
the wax formed by the liquid being forced 
by the gas into the localized void where 
such discharge started for healing it. 

+ + + 

No. 2,254,106, SPRING LOCK, patented 
August 26, 1941 by Abraham Krakauer, 
Brooklyn, N. Y., assignor to Kay Manu- 
facturing Corporation, Brooklyn, N. Y., a 
corporation of New York. 

This comprises a wire lock device for 
a helical coil bed spring (or like) as- 
sembly. 

+ + + 


"Inspection of Metals" 
NEW book, described as a 


most complete manual on the 
inspection of metals, and written 
by a recognized authority in the 
metallurgical field to fill a definite 
need of the defense program, is 
being published by the American 
Society for Metals as a contribu- 
tion to a speedier and more effec- 
tive rearming of the nation. The 
book will be sold at cost. 
+ + + 
NSPECTION of Metals” is by 
Harry B. Pulsifer, metallurgi- 
cal engineer with the American 
Metal Treating Company and con- 
sulting metallurgist with the 
Ferry Cap and Set Screw Company 
of Cleveland; formerly assistant 
professor of metallurgy, Lehigh 
University; in charge of develop- 
ment laboratory, Beryllium Corp- 
oration of America; director of 
district laboratory and = works 
metallurgist, American Steel and 
Wire Company, Cleveland. 
+ + + 
NCLUDED among the _ topics 


covered by the book are— 
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“Ideals in Steel Making’”’; “Surface 
Inspection”; “Tensile Testing In- 
cluding Shear’; “Microscopic 
Structures and Patterns”; ‘“Coat- 
ings and Corrosion Testing” and 
“Impact Fatigue and Creep Test- 
ing”. 
+ + + 


“INSPECTION of Metals,” a 

stripped-for-action handbook, 
covering the whole field of the 
testing of metals for ordnance, 
armament and other phases of the 
national defense effort, contains 
only essentials and is written in a 
style comprehensible to the hastily 
trained emergency worker as well 
as the veteran metals man. 


+ + + 


OLLOWING a review of an ad- 
vanced copy of Dr. Pulsifer’s 
work, the office of the Chief of 
Ordnance, War Department, 
warmly praised the book and com- 
mended the efforts of Dr. Pulsifer 
and the American Society for 
Metals in publishing the book as 
a worthy public service. 


NASMUCH as the book was 


written and published in the 
interests of national defense and 
those so engaged, it has been made 
available at the cost of produc- 
tion—-$1.00, and may be. obtained 
from the American Society for 
Metals, 7301 Euclid Avenue, Cleve- 
land, Ohio. 

+ + + 


Central Steel & Wire Occupy 
New Quarters 


HE plant and offices of the 

Central Steel & Wire Com- 
pany have been consolidated and 
are now located on a fifteen acre 
tract at 3000 W. 5lst Street, 
Chicago. Previously the offices 
had been at 4545 S. Western Ave- 
nue. 


+ + + 


EW offices of the company 

were constructed at the 51st 
Street address and a large addition 
was built to the plant. The capac- 
itv is now almost double, making 
it one of the largest warehouses in 
the United States. 


High Speed Rotary Knitting 
Machines for Covering Electrical 
Conductors 


(Continued from Page 611) 


pect that they can be made equally 
as good. 


+ + + 


aS eprdene 8 and 9 show the type 
of knitted covering most suit- 
able for telephone drop wires in 
which maximum protection 
against sunlight, good abrasion re- 
sistance and handling properties 
are desired. The first or inner 
covering was applied inside-out so 
that the loops form on the outer 
surface and intermesh with the 
loops on the inner surface of the 
outer covering. Knitted coverings 
of this type retain the advantage 
of high speed application inasmuch 
as they may be fabricated with a 
double head machine unit. 








GLADER WIRE NAIL MACHINE SCORES 





WORKS 


210 N. Racine Ave. 








Chicago, Illinois 


are guaranteed. 


A new Wire Mill under construction in the State of Texas 


will install GLADER WIRE NAIL machines 100%. 


The production figures on common nails shown below, 


AGAIN 



































WM. GLADER MACHINE #4 | 8 











Xx. BER AP. IN 
wach, | dime | GENGTH OF waiLs | poUNDS 
#00A| #16] 1%” | 700 37.2 
“#00 | #14 | 1y4” | 550 55 
#0 | #12 | 1%" 450 89 

#1 | #10 | 2%" 400 192 
#2 | #8 | 3%” 325 310 
+3 | +4 5” 225 523 
#4 | #1 ” 190 622 

9” 175 1155 
#5 | 4%” | 12 160 2400 





























This high output and economical operation account for 
the GLADER machine being accepted as standard equip- 
ment in all recent installations. 
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‘Round the World With the Wire Industry 





Sweden 

ECAUSE of war conditions, 
the potential export demand 

for Swedish commercial iron is 
practically unlimited, but the 
country’s ability to export is con- 
tingent upon imports of coke pig 
iron, which it can now obtain only 
from Germany. In Sweden’s trade 
agreement with Germany, large 
quantities of commercial iron were 
included, but transportation diffi- 
culties may considerably reduce de- 
livery of the stipulated quantities. 


hile es. 


HE shortage of certain alloys, 

especially nickel and tungsten, 
is another problem the already har- 
assed Swedish iron and steel in- 
dustry must cope with. By joint 
effort, the industry has succeeded 
in lowering the content of these 
alloying metals, or substituting 
other metals of which there is a 
larger supply. 


e@ collaboration with the Price 
Control Board, steel mills have 
announced price reductions on cer- 
tain commercial iron and_ steel 
products sold on the Swedish 
market. These reductions involve 
a cut in present quotations by ap- 
proximately 7 to 10 per cent. 
Quotations on iron and steel manu- 
factures are expected to drop as a 
result of this action. 

+ + + 

Rumania 
HE iron industry, now con- 
trolled by Germany, includes 
eight blast furnaces, four of which 
are in operation. Two belong to 
the Resicza works and two to the 
State Iron Works in Hudorra, ac- 


cording to the foreign press. It is. 


reported that the German authori- 
ties are to modernize the industry, 
and in order to make effective use 
of local low-grade iron ores it is 
proposed to erect four or five 
Krupp furnaces of 30,000 tons 
capacity each, all equipment to be 
supplied from Germany. 


Switzerland 

RASTIC restrictions have been 
placed on the use of copper 
and copper alloys in Switzerland. 
The use of these metals is forbid- 
den for outside wiring, roofs, 
drain pipes, water pipes, radiators, 
containers of all kinds, and for 

similar purposes. 

+ + + 

IRMS have been ordered to sub- 
mit an inventory of their 
stocks of copper, zinc, bismuth, 
wolframite, aluminum, and mag- 
nesium in all forms, as well as 
waste and alloys of these metals. 
Objects of art and household in- 
dustry, and trade articles are 


exempt. 
+ + + 


Hong Kong 


TOCKS of iron and steel held 

in Hong Kong are reported to 

be low, with certain sizes of bars 

and sheets unobtainable only from 
the United States. 








tempered wire. 


48” dia. blocks. 


EQUIPMENT. 





Eight Block Take-up Frame with constant 
speed Pull-out Roll Stand for round and flat 

Equipped with individual Traverse 
Mechanisms for thread wound coils, adjustable for 16” to 


GALVANIZING — TINNING FRAMES. 







WIRE DRAWING MACHINES — SINGLE AND DOUBLE DECK — CONTINUOUS MULTI DRAFT. PATENTING — 
WIRE FLATTENING MILLS — FILING AND 
EDGING MACHINES. SHEARS — SCALE BREAKERS — SCRAP BALLERS — NAIL GALVANIZING AND BLUEING 


FINE WIRE SPOOLERS. 


THE BRODEN CONSTRUCTION COMPANY 


Subsidiary of The Wean Engineering Co. 
22800 Lakeland Bivd., 


ENGINEERS & BUILDERS 


Cleveland, O. 
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HE colony’s principal user of 

iron and steel is the ship- 
building industry. In addition to 
the construction of ocean - going 
vessels, Hong Kong’s repair and 
drydocking facilities, local con- 
struction industry, and a number 
of small factories, use substantial 
quantities of iron and steel. There 
is no local production, the colony’s 
entire consumption of iron and 
steel products being imported. 
High-grade tool steels and sheets 
of various sizes and qualities are in 
demand. 

+ + + 


ESPITE a probable reduction 
in industrial construction, the 
Hong Kong iron and steel trade 
anticipates greater imports during 
the remainder of 1941, because of 
activity in local shipyards and plans 
for enlarging facilities to permit 
construction of several additional 
freighters. Considering practical 
cessation of Australian iron and 
steel imports, it seems probable 
that the United States will be al- 
most the sole supplier to this mar- 
ket in coming months. 
+ + + 
FFECTIVE May 14, 1941, the 
importation of iron and steel 
products into Hong Kong was pro- 
hibited except by import license. 
Orders already placed with Ameri- 
can suppliers were not affected by 
the order. 
+ + + 


Brazil 


HE Companhia _ Siderurgica 
Belgo-Mineria operates two 
steel plants in Brazil, one at Side- 
rurgica a Sabara and one at Monle- 
vade. 
+ + + 


HE plant at Sabara has in 

operation two blast furnaces 
with an annual production capacity 
of 26,000 metric tons, three basic 
open-hearth furnaces with a total 
annual capacity of 36,000 tons of 
steel ingots, and one rolling mill. 
The output of the Sabara plant is 
estimated at about 36,000 tons of 
round, flat, angle, and square iron, 
with a minimum section of 3 


inches. 
+ + + 


HE Monlevade plant consists 
of two 85-ton blast furnaces, 


October, 1941 


with an annual pig-iron capacity of 
50,000 tons; two 35-ton open 
hearths with an annual steel 
capacity of 55,000 tons; one 38- 
inch blooming mill; two continu- 
ous billet-heating furnaces; com- 
plete rolling mill for rods and 
wire; and one wire mill of 30,000- 
ton capacity which produces plain 
galvanized and barbed wire. 
+ + + 
HE total future output of th 
Sabara and Monlevade plants 
will be about 190,000 metric tons 
—40,000 tons for the former and 
150,000 for the latter. 








Make Your Plans Now to Attend 
The Wire Association Meeting in 
October, 1941 at Hotel Philadel- 
phian, Phila., Pa. 








RAZIL’S new steel plant, to 

cost $45,000,000 — partly fi- 
nanced by a loan of $20,000,000 by 
the Export-Import Bank of the 
United States—is to be located at 
Velta Redonda, State of Rio de 
Janeiro, and will be operated by 
the Siderurgica Nacional S. A. 
Ground has been broken for this 
plant. 
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PARTS MADE ON | cw 








ing Paper Clips, 
Buckles, Gate Hooks, 
Coat and Hat 
Hooks, Ceiling 
Hooks, Wire Ears, 
Cable Rings, Screw 
Eyes, Sash Chains, 
Automobile Side 
= Chains, Flat Open 
Link Chains, Staples, 
Cotter Pins, Hose 
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Straighteners, Wire 
Reels, Frame Bend- 








ing Machines and 
Special Presses. 





+ + + 


For Complete Details Address 


THE A. H. NILSON MACHINE CO. 


BRIDGEPORT, CONN., U. S. A. 





661 








FOR_ HIGHEST SPEEDS 
APCO MOSSBERG 


PRECISION 


STEEL REELS 


The reels that are engineered to the job... 


designed and built by the company that 
originated the steel reel idea ... are the 
reels you should be using in your plant. 
Every year, more and more Apco Mossberg 
Steel Reels are bought by quality-minded 
buyers throughout the wire industry. 


FREE 
ENGINEERING SERVICE 


Without obligation to you, Apco Mossberg 
engineers will be glad to study your reel 





problem, and supply complete suggestions, 
drawings, blue prints. Write for informa- 


REELS..SPOOLS..BOBBINS ‘> today. 


APCO MOSSBERG COMPANY 


(THE ORIGINAL FRANK MOSSBERG CO.) 
21 LAMB ST.,... ATTLEBORO, MASS. 








ROCKWELL 


INDUSTRIAL FURNACES 
ELECTRIC AND FUEL 








50 YEARS OF “KNOWING HOW” 


In the manufacture of any highly specialized industrial equipment, and 
particularly industrial heating furnaces, the factor of greatest importance 
is the knowledge and experience available for its proper design and con- 
struction. 

The fullest measure of “knowing how" is built into every ROCKWELL 
furnace. 


Submit your heat treating problems to us. 
Write for catalog No. 396-10 


W. S. ROCKWELL COMPANY 


50 CHURCH STREET NEW YORK 
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Outstanding Personalities 


Of the Wire Industry 





Foxboro Company Announces 


Additions To Personnel 
HE Foxboro Company, Fox- 
boro, Mass., has announced 
two additions to its personnel. 
Elmer E. Forslind has joined the 
New England office and Paul T. 
Graff has joined the staff as sales 
engineer. William W. Nelson, who 
has been a service engineer of the 
company has been transferred to 

the New England sales force. 

+ + + 


Fred W. Muller, Mgr., Insulation 
Dept., Armstrong Cork Company 
UCCEEDING Alfred M. Ritts, 
who has been made assistant 
manager of the newly-organized 
munitions division of the com- 
pany, Fred W. Muller, since 1937 
connected with Armstrong Cork 
Co., Lancaster, Pa., has been made 
manager of the company’s high 
temperature insulation depart- 

ment. 

+ + + 


Edward Nelson Case, Research 
Staff, A. F. Holden Company 
HE A. F. Holden Company of 
New Haven, Conn., recently 
announced the appointment of 
Edward Nelson Case to their re- 
search staff. Mr. Case is a recent 
graduate of Union College, Sche- 
nectady, N. Y. James Ceriani, 
formerly research chemist, E. I. 
duPont de Nemours & Co., Wilm- 
ington, Del., also has _ joined 
Holden’s research staff. He is a 
graduate of the Royal Institute of 
Industrial Chemistry at Bergamo, 
Italy. 
+ + + 


Charles F. Hammond, Assistant to 
The President, the A. F. 
Holden Company 

HARLES F. HAMMOND, for 
twenty-two years Chief Metal- 
lurgist of the Winchester Repeat- 
ing Arms Company and more re- 
cently Superintendent of the 
Cartridge Division, resigned to be- 
come Assistant to the President of 
the A. F. Holden Company, Manu- 
facturers of Heat Treating Baths 
and Equipment, New Haven, Conn. 
In addition to this wide experi- 
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ence in ferrous and non-ferrous 
metallurgy, Mr. Hammond is a 
recognized authority on metal- 
lurgy pertaining to small arms and 
small arms ammunition, and is 
identified with the pioneering of 
the industrial use of Molybdenum 
high speed steels. 


++ + 
American Steel & Wire Co. 
Announces Appointments 


OUR changes in engineering 
personnel at its Electric Cable 
Works in Worcester, Mass., are 
announced by American Steel & 
Wire Co., subsidiary of U. S. Steel 
Corp. 
+ + + 


AMPSON O. MILLER has been 
appointed supervisor, engi- 
neering and research, while Evald 
O. Wahlstrom has been named to 
succeed him as transmission engi- 
neer. At the same time Robert S. 
Horner has been made products 
engineer and Walter T. Pierce has 
been appointed consulting electri- 
cal engineer. 
+ + + 
R. MILLER has been associ- 
ated with American Steel & 
Wire since 1940 in the capacity of 
transmission engineer. 
+ + + 
R. HORNER first started with 
the company in 1928 as an 
engineer at South Works, Wor- 
cester, and held various positions 
before becoming an_ electrical 
engineer in the Electric Cable 
Works in July, 1939, which posi- 
tion he has held to the present 
time. 
++ + 
TARTING as a draftsman in 
the tramway department at 
North Works, Worcester, in 1927, 
Mr. Wahlstrom was made electric 
cable engineer last November. 
+ + + 
R. PIERCE was first employ- 
ed by the Wire Company in 
1922 as a tester and worked his 
way through various positions be- 
fore becoming chief operating and 
development engineer at the Cable 
Works in November, 1939. He has 
held that position until his present 
appointment. 
(Please turn to Page 664) 
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Sparker For 
Continuous Cure and 
Synthetic Extrusions 

Compounds 


THIS APPARATUS WILL LOCATE 
DIELECTRIC FAULTS while the 
wire is being insulated. When 
breakdown occurs, the operator 
is notified by an audible alarm. 
A totalizing and_ resettable 
counter gives the number of 
faults in each reel and total 
faults per day. By sorting out 
the defective reels in this opera- 
tion, the majority of the re- 
sparking is eliminated. Con- 
tinuous range of voltage at the 
electrode is from two thousand 
to sixteen thousand kilovolts. 
The sparker is equipped with 
voltmeter reading in kilovolts, 
push button control and auto- 
matic interlock with the takeup 
motor. 


R. L. Davis Electric Co. 


Wallingford, Conn. 
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Helps Speed Production 
on Defense Orders ! 


Today ... speeding up production on Defense Orders is the wire 
industryss NUMBER ONE job! In many well-known wire mills, 
Oakite Composition No. 24 and other Oakite materials help IN- 
CREASE OUTPUT in de-greasing and drawing wire. In addition, 
their standardized use has contributed materially to the establish- 
ment of such other outstanding, money-saving advantages as... 


1] Longer die life 
2 Brighter wire 
3 Shorter baking time 


We shall be glad to work with you and make tests to HELP YOU 
establish the same results in your mill. Since there is no obligation, 
won't you write us today? 


OAKITE PRODUCTS, INC., 524A THAMES STREET, NEW YORK, N. Y. 
Representatives in All Principal Cities of the U. S. and Canada 


OAKITE 


METHODS. SERVICE 





CLEANING 


FOR EVERY CLEANING REQUIREMENT 
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i. FINE RAW MATERIAL . . . Made from new fine bortz, reduced 


to small, sharp, uniform particles by a careful crushing and separation 


process. 


2. SHARP CUTTING GRAINS . . . Finely ground in a new way, the 


fragments are of relatively substantial thickness, with a maximum of 


sharp cutting edges. 


3. UNIFORM SIZE ... SMIT DIAMOND POWDERS ere accurately 


graded in sizes from number | to number 6. 


WRITE FOR FURTHER INFORMATION AND PRICE QUOTATIONS 
* J. K. SMIT AND SONS, INC. * 


157 Chambers Street, New York 


DETROIT 


WEST HARTFORD 


PITTSBURGH 


SEATTLE 








Box Ii1 





MAURICE A. KNIGHT 


Acid-Proof 


Pickling and Plating. 
Guide Rolls, Acid 
Pitchers, Jars, 


Piping. 


Tanks, Linings, Floors for 


Akron, Ohio 











DIAMOND DIES AND TOOLS 








E ARE PROUD to serve the 
American Wire Industry in 
its defense effort. 


CN SD 


Rusch Wire Die Corporation 


275 Seventh Ave., New York, N. Y. 
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Outstanding Personalities of the 
Wire Industry 
(Continued from Page 663) 
Promotions Announced by Ameri- 
can Steel & Wire Company 

IGHT promotions in the operat- 

ing department have been an- 

nounced by American Steel & Wire 

Co., U. S. Steel Corp. subsidiary. 
+ + + 

. P. DEBRI has been appointed 


superintendent of the Rockdale 
Works at Joliet, IIl., succeeding 
Daniel Lynch, who is _ retiring 
after 48 years of service with the 
company. 
+ + + 


T Duluth, F. J. Martin has been 
named general superintend- 
ent of the company’s works and 
J. C. Witherspoon has been made 
assistant general superintendent. 
Mr. Martin has been superintend- 
ent of the hot mills and finishing 
mills, while Mr. Witherspoon was 
superintendent of the steel works. 
+ + + 
LFRED OSOLIN, master me- 


chanic at Cuyahoga Works, 
Cleveland, has been appointed 
general master mechanic in the 
company’s main office, while 
Robert E. Cramer, at present with 
the Donora, Pa., Works, has been 
appointed special engineer at the 
main office. William Henry of 
Cleveland has been appointed 
superintendent of engineering and 
maintenance at Donora Steel 
Works, succeeding Mr. Cramer, 
while Axel H. Olson has been ap- 
pointed master mechanic at Cuya- 
hoga Works to succeed Mr. Osolin. 
At the same time Carl Rohrer has 
been appointed general foreman of 
maintenance and construction at 
Cuyahoga Works. 


+ + + 


Detroit Rex Makes Changes 


FFECTIVE September Ist, 
1941, Mr. S. A. Harris has 
been appointed Eastern Regional 
Manager. 
+ + + 
R. W. F. NEWBERY, former- 
ly Eastern Regional Man- 
ager, has been promoted to the 
General Office at Detroit on Spe- 
cial Duties. 
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Here is Chemical Equipment whose cor- 
rosion resistance does not depend on merely 
a surface lining... HAVEG is corrosion 
resistant throughout its entire mass. 
HAVEG is a strong, tough and durable 
molded plastic... impervious to rapid 
temperature changes ... unaffected by 
temperatures up to 265° F, It is being 
successfu'ly used in acetic acid service... 
hydrochloric ... hydrofluoric ... sulphuric 
up to 50% concentration, 


Available as PIPING ... VALVES... 
FITTINGS ... FUME DUCT... TANKS 

. TOWERS ... seamless, one piece 
— as large as 9° diameter and 9 
igh. 


HAVEG equipment and piping is 
available in a wide range of stand- 
ard sizes...completely described in 
bulletin F29, Send fer your copy 
today. 


HAVEG CorP. 


NEWARK, DELAWARE 


















STEEL WIRE 


By MAURICE BONZEL 
oe 
Translated and Published by 
Kenneth B. Lewis 
Consulting Engineer 
+ + + 
Price $15.00 
+ + + 
495 pages—414 illustrations 
+ + + 


SEND ORDERS TO 


WIRE and WIRE 
PRODUCTS 


300 Main St. Stamford, Conn. 











October, 1941 


Herbert N. Snowden, General 
Works Manager, Seneca Wire 
& Mfg. Company 

HE Seneca Wire & Mfg. Com- 
pany of Fostoria, Ohio, an- 
nounces the employment of Her- 
bert N. Snowden as General Works 
Manager of their plant, having 
charge of all production operations 
in all departments. 
+ + + 
R. SNOWDEN was with the 
John A. Roebling’s Sons 
Company of Trenton, New Jersey, 
for the past twenty years—for ten 
years serving as Superintendent 
of the wire mills in Roebling, N. J. 
following with the position of 
Assistant General Superintendent 
of all wire mills of the Roebling 
Company in both Roevling and 
Trenton, New Jersey. 
+ + + 


Peter Stewart 
ETER STEWART, § assistant 
manager of operations, Wor- 
cester, of American Steel & Wire 


Co., died suddenly at his home in 
Boylston, Mass., September 10th. 
+ + + 

ORN in Glasgow, Scotland, on 
September 25, 1875, Mr. 
Stewart came to this country with 
his parents at the age of 11. With 
the exception of one year spent in 
Philadelphia, Mr. Stewart’s entire 
business experience has been in 
Worcester. He worked at the 
Warren Leather Goods Co. and the 
Worcester Corset Co. and served a 
year as reporter for the Worcester 
Telegram before becoming as- 
sociated with American Steel & 
Wire as timekeeper at the Cable 
Works in July, 1900. In 1902 he 
was transferred to South Works 
as stock clerk and worked his way 
up to the superintendency of that 
plant before being made superin- 
tendent of North Works in Febru- 
ary, 1925. Three years later he 
was transferred back to South as 
general superintendent, where he 
remained until appointed to his 
present position in December, 
1939. 
++ + 
R. STEWART’S personal in- 
terests were many and 
varied. He is survived by his 
widow and seven children. 
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WIRE 


Furnished to 
Exacting 
Specifications 
BRIGHT, SPECIAL 


FINISH, ANNEALED, 
GALVANIZED. 


SPRING WIRE 


SHEFFIELD 


STEEL 
CORPORATION 


KANSAS CITY, MISSOURI 
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IMMEDIATE RECOGNITION! 
ACCORDED THIS FOUR-STAR BOOK 


* Practical * Original 
* Complete 


From all quarters has come commendation 
of this latest ASM book on practical metal- 
lurgy. Already four famous engineering 
schools—Case School of Applied Science... 
University of Wisconsin . . . Brooklyn Poly- 
technic Institute . - Stevens Institute of 
Technology — are planning to use this book 
as a textbook for their courses in metallurgy. 

Typical of other responses is that from Dr. 
Zay Jeffries, General Electric authority, who 
says: “The book constitutes a valuable ad- 
dition to the literature of metallurgy”. 

If you haven’t ordered your copy, do so 
today. You'll agree whea you _ receive 
“Practical Metallurgy” that this is the finest 
book on this subject available today. 


PRACTICAL METALLURGY 


Applied Physical Metallurgy — Industrial 
Processing of Ferrous and Nonferrous 
Metals and Alloys 


by 
GEORGE SACHS, 
Case School of Applied Science 
and 
KENT R. VAN HORN, 


Aluminum Company of America 
570 Pages... 355 Illustrations ... 6x9... 
Red Cloth Bound 


$5.00 

In addition to 335 general illustrations, 
PRACTICAL METALLURGY contains 160 
constitutional diagrams covering all systems 
that contain an important commercial alloy. 
These diagrams ... the chapters on Plastic 
Deformation of Ferrous and Nonferrous Metals 

. - and the chapter on Internal Stress in 
Metals contain information not available in 
any other book published in this country. 


* Interesting 


Here is the book you’ve long wanted—a 
simple yet complete treatise on practical 
metallurgy. 


WIRE & WIRE PRODUCTS 
300 Main Street Stamford. Conn. 
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ELECTRICAL 
INSULATING PAPERS 


RAG 





ROPE KRAFT 


John A. Manning Paper Co., Inc. 


General Offices 


TROY, N. Y. 


Factories Laboratories 








CONTINUOUS WIRE DRAWING MACHINES 


for high carbon wire, with pro- 
vision for ten drafts. 

Equipped with rewind attachment 
with drums up to 16” in diameter. 
Also makers of other wire drawing 
machines, wire mill accessories such 
as straighteners, pointers and water 
cooled die holders, and_ special 





machinery. 


SUPERIOR TOOL AND MANUFACTURING CO. 


172 UNION STREET e WORCESTER, MASSACHUSETTS 











WIRE DRAWING LUBRICANTS For 


HIGH OR LOW CARBON WIRE, COLD HEADING, 
BRIGHT AND WET WIRE DRAWING. 


STANDARD 
“WIRE DRAW" 


SPECIALLY ADAPTED FOR HIGH SPEED DRAWING MACHINES 
BETTER FINISHED WIRE — LOWER DIE COSTS 


STANDARD INDUSTRIAL COMPOUNDS CO. 


CHICAGO, ILLINOIS 





























= Machines 
i for 1/16” to 
| %4” rod 


Round 
Square 
Flat 


The Sign of 
Hexagon 


Dependable 
Service: 





Ferrous and 
Non- 
Ferrous 


THE LEWIS MACHINE 00, 3 3445 E. 76 St., Cleveland, Ohio 
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WE CAN SUPPLY 
AND ENGINEER OUR 
TOOLS EQUIPPED 


CEMENTED CARBIDE 
mr 





Platinum Medal Award 
Institute of Metals Honours Scientist 

T a general meeting of the 

Institute of Metals in Oxford 
on May 28, the President, (Lieut.- 
Colonel the Hon. R. M. Preston, 
D.S.0O.), presented the 1941 Insti- 
tute of Metals Medal to Dr. C. H. 
Desch, F.R.S. “for distinguished 
services to non-ferrous. metal- 


lurgy”. 
++ + 


R. DESCH, trained as an 
organic chemist, became Gra- 
ham Young Lecturer in Metallurg- 
ical Chemistry in the University of 
Glasgow, and subsequently Profes- 
sor of Metallurgy in the Royal 
Technical College, Glasgow, and 
the University of Sheffield, and 
Superintendent of the Metallurgy 
Department of the National Phys- 
ical Laboratory. Since his retire- 
ment he has been Adviser to the 
Iron & Steel Research Council. His 
textbook on “Metallography” is 
now in its fourth edition. 
+ + + 
R. DESCH is a past-president 
of the Institute of Metals and 
of the Faraday Society, and a vice- 
president and Bessemer Medallist 
of the Iron & Steel Institute. 
++ + 
HE Medal, which is bestowed 
yearly without restrictions of 
race, creed or even membership of 
the Institute of Metals, has been 
offered to the Council of the Insti- 
tute by the Mond Nickel Company, 
Ltd., for award as a premier dis- 
tinction in the metallurgical world. 
It is of pure platinum, the medal 
having been prepared at the Com- 
pany’s refinery in London. A Lon- 
don artist, Mr. Harold Stabler, 
designed the medal, on the obverse 
of which is the bust of a female 
figure holding high a laurel wreath 
and round the outside is inscribed 
the words “AWARD OF THE 
INSTITUTE OF METALS”. The 
design on the reverse symbolizes 
metallurgical research and consists 
of three inter-twined links. In the 
top link “Research” is represented 
by a microscope; the two lower 
links represent the directions re- 
search may take—‘“Science” sym- 
bolized by a wash-bottle and filter, 
and “Industry” by a factory build- 
ing. On the surrounding border is 
the inscription — “FOR DISTIN- 
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GUISHED SERVICES TO NON- 
FERROUS METALLURGY”, The 
name of the recipient is engraved 
around the edging of the platinum 
medal, a silver reproduction of 
which has been presented to the 
British Museum in London. 


+ + + 
HE first man to receive the 
Medal—in 1938—was Sir Wil- 
liam H. Bragg—past-president of 
the Royal Society and director of 
the Royal Institution of Great 
Britain. Sir William Bragg is 
famous for his investigations in 
connection with the X-ray exam- 
ination of metals as well as in 
many othex fields of scientific re- 
search. 
+ + + 


HE second award of the Plati- 

num Medal was made in 1939 
to the late Sir Harold Carpenter, 
who held the unique distinction of 
having been president of all three 
of the great British metallurgical 
societies—the Institute of Metals, 
the Iron & Steel Institute and the 
Institution of Mining and Metal- 
lurgy. His work on corrosion and 
the production of large single 
crystals of metals is specially re- 
membered as in his recent monu- 
mental book on metallurgy. At 
the time of his accidental death 
(while on a walking tour in Wales 
last year) he was professor of 
metallurgy at the Royal School of 
Mines, London, a position he had 
occupied for the past quarter of a 
century. 

+ + + 

HE third award of the medal, 

in 1940, to Dr. Paul D. Merica, 
was to an American citizen—and, 
incidentally, an old and valued 
member of the Institute of Metals, 
which has over 300 members in 
the U. 8. A.—a particularly happy 
choice on the part of the Council, 
bearing in mind the increasingly 
close and helpful relations between 
Great Britain and the United 
States. The presentation was 
made, on behalf of the president, 
at the British Embassy, Washing- 
ton, D. C., by Viscount Halifax, 
the British Ambassador to the 
United States. 


October, 1941 





japanning, lacquering, plating, etc. 


Learnabout PARALAN 


Paralan will give your finished wire and wire products 
protection from atmospheric corrosion in the mill and in 
shipping. Paralan-coated wire can be spot welded or 
soldered without cleaning. Also, Paralan leaves surfaces 
in good condition for all types of finishes—enameling, 


Write for further information. We may be able to solve 
your difficulties. 


AMERICAN LANOLIN CORP. 


LAWRENCE, MASSACHUSETTS 











Wire Bunching Machines 


NEW TYPE — HIGH SPEED 
SELF CONTAINED — EASILY MOVED 


Will produce 4,500 to 36,000 feet of bunched wire per hour. 
Reel capacity 350 lbs. 


Write for complete information today. 


New England Butt Company 
DEPT. W-10 PROVIDENCE, R. I. 
CHICAGO OFFICE — 20 NORTH WACKER DRIVE 











Waterproof and Crepe Paper 


In rolls of any size for wrapping 
coils and reels. 





Crepe-Kraft Barrel Liners 


The Crepe-Kraft Co., Inc. 


112 Adams St., Newark, N. J. Tel.: Market 2-0375 














S& DEFENSE 
— Production 


WITH PRODUCTIMETERS 


Productimeters are built strong, durable, for 
long hard usage , . . designed with cus- 
tomary DURANT precision for accurate, 
speedy performance. CAPACITIES — up 
to 342” dia. SPEEDS — 800 to 5000 counts per minute. 
MODELS for braid and fabrics as well as bare cable, 
insulated wire, chain and for oily, greasy materials. 


SEND FOR CATALOG No. 3 


for the most complete line of Wire Measuring Units ever offered. 

L-H-16-2 illustrated, is made with ba | nut, tumbler lock or lever 
resets. Capacity: .01” to 12". 

DURANT MANUFACTURING COMPANY 


1918 N. Buffum St., Milwaukee, Wis. © 176 Eddy St., Providence, R. I. 








Model L-H-16-2 
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' Ratio of Apparent Civilian 


Demands to Supply After 
Defense Needs 
OBERT E. McCONNELL, 
BRIGHT ¢ ANNEALED ¢ COPPERED « TINNED Chief of O.P.M. Conservation 


and GALVANIZED—Coiled, Straightened and Substitution Section, estimated 
and Cut to Length—in All Sizes. that after Army and Navy defense 
requirement are filled, the ratios 










V MANUFACTURER _ STAPLE Y BUNDLING of apparent civilian demands, or 
¥ homst focnad Ppeinlior orders, to the remainder supply, as 
VY WEAVING Y CLIP V BOOKBINDING | 


of July 1, are as follows: 
+ + + 
Aluminum (virgin and scrap) 15 to 1. 
Copper 5 to 2. 
Nickel 2 to 1. 
Alloy steels 2 to 1. 
Tungsten 2 to 1 (A). 
Zinc 3 to 2. 
Tin 3 to 2 (A). 


. N EW ° N EW e Chromite 3 to 2 (A). 
Manganese 3 to 2 (A). 


V STONE V BALING V AND OTHERS 


WICKWIRE BROTHERS. INC. 


wa &) Ale 

















Combined Wire Drawing and Electric Annealing Machines. Mercury 3 to 2 (A). 
Machines in Operation Finishing 30 to 36 B&S at 7000 ft. earl A 
per min. , Rubber 10 to 7 (A). 
ALSO Power 10 to 9 (3 to 2 in SE). 
Combined Wire Drawing, Electric Annealing and Continuous —- 10 to 9 (3 to 2 on plate, etc.) 
. : ead 1 to 1, 
Spooling Machines. ig 
oo in Operation Finishing 14 to 18 B&S at 3000 ft. (A) STRATEGIC imported ma- 
Pp ° terials in which govern- 


sizes un onstruction. ; : 
Other size der ¢ ment and industry stock piles are 


JOHN COOK ENGINEERING COMPANY | pire cree re erere oats oon 








265 North 9th St., Prospect Park considered as defense _ require- 
Paterson, N. J. ments. 
+ + + 
New Immersion Tin Finish for re 

’ P Copper and Brass Surfaces 
A full line of DI E S$ for wire and tube HE’ Alrose Chemical Company 
q of Providence, R. IL, an- 
Diamond and Tungsten Carbide nounces BON WHITE, a new im- 
Standard and Special Shapes mersion tin finish, applicable to 
3 ss all copper and brass_ surfaces. 
Drawing and Extrusion BON WHITE may be applied in 
: eae 1 i ‘ ; ten seconds and can, in many in- 
Also special aircraft extrusion dies stances, replace slow _ boiling 
nai methods of tin plating. BON 


MICHIGAN WIRE DIE COMPANY WHITE “solution is prepared by 

dissolving sixteen ounces of sodium 
11152 CHALMERS AVE., DETROIT, MICHIGAN cyanide and six ounces of BON 
WHITE paste in one gallon of boil- 
ing water. When cooled to room 
SENS temperature, no further heat is 


necessary and no adjustment is 

Line The Quality WAYN E DI E required, as the material is com- 
pletely plated from the solution. 

WIRE DRAWING DIAMOND DIES The life of the solution depends 


on the production volume. Enamel 
and glass containers are used and 























Accuracy, long life at high speed and dependability is the work can be handled in baskets 

built into each Wayne die by skilled craftsmen, exper- : “fr assu 
ienced in the making of quality dies. Only the best 428 7” sishaclese BON WHITE — — 
ial ais <Geten quality diamonds are used. an inexpensive, highly-effective 
for tics, “"’ Wire drawers state that “Wayne dies are the best value white finish and, being _ pure tin, 
obtainable”. offers considerable tarnish resist- 
ance. This new finish has already 

° ° 133 MOUNTAIN ROAD, JERSEY CITY, N. J. : 3 
Wayne Wire Die Co., Inc. Telephone: Journal Square 4-4311 found wide acceptance in many 
SKRRNMAKNMN NANNY CRNA AKAAAAAKKAKAKKKNNNKNMM NHN industries. 
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VIANNEY|&= 
‘ Regarding 
: 4 ‘ : The Wire Association 
Famous Wire Drawing Diamond Dies por ibegal 


Richard E. Brown, Secretary 
Stamford Trust Co. Bldg. 
300 Main St. Stamford, Conn. 














The Defense Supplies Rating Plan 


T meetings recently held at 


Waterbury, Conn., and Cleve- 
land, O., the details of the defense 
supplies rating plan were outlined 





Skill and accuracy in manu- 





























ad and warning given to industry : 
that unless it availed itself of the facture with the use of 
provisions of the plan developed selected stones make Balloffet 
oe a set = in nag Sapte Diamond Dies the choice of 
riority Division they may be un- Te | 
able to get steel and other ma- the most critica: users. 
; terials needed for defense. e 
These famous Diamond Dies A kr, 
are all he here ERE is how the plan operates: Quality Diamond Dies 
at moderate prices. Under it business that quali- Since 1870 
All sizes are in stock fies as defense automatically re- 5 
or made to order ceives a priority rating of A-10. 
to your specifications This rating, however, does not in- BALLOFFET 
VIANNEY WIRE DIE WORKS terfere with orders carrying high- | D|E§ AND NOZZLE CO., INC... 
er ratings. Inorder to obtain A-10  . . 
250 E. 43rd. St. New York. it is necessary to fill out the 68-25 Adems at 68th Street 
V. J. Boulin, Manager Priority Division’s form P. D. 25. | _ Guttenberg, New Jersey i 
As the plan is intended only to 
rm protect those who now are having 
Wire es we Dies difficulty in obtaining materials DIAMOND WIRE 
DIAMONDS, COMPOSITION, etc and manufactured articles, it can DRAWING DIES 
pen hDis Take be disregarded by those companies 
ese & COMPANY, NC.E Oe en INDIANA WIRE DIE 
: who now obtain such goods with COMPANY 
250 Ogden Ave. Jexsey City, N. J. out difficulty. fo 
Phone JOurnal Square 4-5105 i 1207 E. anager Ave. 
Fort Wayne, Indiana 
NDER the plan those consum- 
ers who fill in the form are al- 
FOR DIAMOND ANod lowed to indicate the quantities of } DIAMOND CARBIDE 


0 eeeniG DIES - materials they will need for de- DIES 
R SEE fense over the next quarter, so K E L L Y 


RUSCH WIRE DIE CORPORATION that they may receive their ma- 
275 Seventh Ave., New York, N. Y. terials sufficiently in advance of 
actual consumption needs. 








WIRE DIE CORPORATION 
19 W. 34th St. New York 
























7 | | | Expanding...... 
Wir 
Ries to Keep in Step with Growing Demands 





Diamond Due to ever-increasing orders we are expanding our floor 


Dies space and adding to our personnel. Our service and 
workmanship is not excelled anywhere. 
































COCHAUD 
WIRE DIE CORPORATION DIAMOND DIES — Sizes .000's to .102 
200 W. 56th St, NEW YORK FORT WAYNE WIRE DIE, INc. 
Tel. Col. 5-1340 | 2002 S. Harrison Ft. Wayne, Indiana 








October, 1941 669 


















aTio’ 
gar INFO ‘ 
GENE ont 


NVENTIONS 


P ATENTS 









Re 
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Send for acopy -it's free. 


Interesting Booklet concerning 
Inventions, Patents, Trade-Marks 
and Copyrights, together with 
Schedule of Government and At- 
torney’s fees, sent free on request. 
Simply ask for “booklet and fee 
schedule.” 

No charges are made for pre- 
liminary advice, either in connec- 
tion with patent, trade-mark or 
copyright cases. 


Lancaster, Allwine & Rommel 


Registered Patent & Trade-Mark Attorneys 
438 Bowen Bldg., Washington, D. C. 











Norton Co. Adopts Retirement 
Income Plan 


ORTON COMPANY of Wor- 

cester, Mass., largest grinding 
wheel manufacturer and import- 
ant producer of grinding machines, 
today announced adoption of a 
formal retirement income plan. 
This program will provide par- 
ticipating employes with a regular 
monthly income after retirement 
and in addition to benefits to 


which they are entitled under the 
Social Security Act. 
+ + + 
 ihaeas Norton Company has al- 
ways believed in pensions and 
throughout its history has paid 
individual pensions to faithful old- 
er employes who were retired. 
Now, however, in view of the in- 
crease in the number of its em- 
ployes, the company decided to 
institute a formal plan which will 
be unaffected by the uncertainties 
of business from year to year. A 
contract providing for retirement 
annuities for all eligible employes 
has been entered into with the 
John Hancock Mutual Life Insur- 


ance Company of Boston. 


+ + + 

EMBERSHIP in the Norton 
retirement plan is_ volun- 
tary. Each participating employe 
will contribute a small percentage 
of his monthly earnings. The 
company will not only match these 
contributions dollar for dollar, but 
will also provide, wholly at its own 
expense, contributions for past 
service. In this connection, older 
employes, who will have too few 
years of future service to build up 
an adequate retirement income 
from future contributions, will be 
provided by the company with ad- 
ditional monthly income in recog- 

nition of past service. 

+ + + 

Y joining the plan a Norton 
employe exchanges a small 
portion of his present income for 
a future income which may be ex- 
pected to amount to several times 
its original cost to him. This is 
due to the fact that the company 
contributes a dollar for every dol- 
lar he invests in the plan and also 





Manufacturers of materials, tools and equipment for wire 
drawing and forming plants are constantly making improvements 
and additions to their lines. If you do not find the product or 
service in which you are interested, additional information will be 


supplied promptly. Simply address: 








300 Main St. 





(WIRE & WIRE PRODUCTS 


Stamford, Conn. 





contributes for his past service at 
its sole expense. 


++ + 


HIS retirement income plan 
will affect all those of the 
6,000 Norton employes who are be- 
tween the ages of 30 and 65 and 
who have had 5 years’ service 
with the company. Other present 
employes and new employes will 
be eligible to join the plan when 
the age and service requirements 
have been met. The plan is also 
being adopted by Norton’s two 
subsidiary corporations — Behr- 
Manning Corporation of Troy, 
New York, and Norton Pike Com- 
pany of Littleton, New Hampshire. 





KENNETH B. LEWIS 
CONSULTING ENGINEER 
Wire Mill Equipment, Layout 
and Practice 


43 Midland St., Worcester, Mass. 
Phone: Worcester 5-6033 











GEORGE D. HARTLEY 


CONSULTANT 


& SPECIALIST 


In Wire Manufacturing 
& Wire Forming 
Equipment 
e 
Development & Research 


New Processes — Designing 
Inventions — Patents 

















372 MAY ST., WORCESTER, MASS. 








Butt Welding 
Attachment For 
Spot Welders 


Cuts costs. Ideal for wire 
products fabricators. 
Speeds production. Con- 
stant economical service. 
Write for full inform- 
ation on our complete 





Floor Type 
Foot Operated line. Quick deliveries. 


UNIVERSAL POWER CORP. 


4304 EUCLID AVE. CLEVELAND, OHIO 








For Information 
Regarding 
The Wire Association 
Address 
Richard E. Brown, Secretary 
Stamford Trust Co. Bidg. 
300 Main St. Stamford, Conn. 
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WIRE SPOOLING MACHINERY 
SCREW MACHINE PRODUCTS 
SPECIAL MACHINERY 


Robert J. Emory Company 


Sherman Ave. & Runyon St. Newark, N. J. 











Specializing in 


USED MACHINERY for the 
RUBBER INSULATING INDUSTRY 


( Mixing Mills, Calenders, Tubings, 
Vulcanizers, Hydraulic Presses, etc. 


ERIC BONWITT, AKRON, O. 








WRAPPING MACHINES 


Coil & Straight Length 


TERKELSEN MACHINE CO. 
320 A Street Boston, Mass. 








WIRE DRAWING MACHINERY 
AND EQUIPMENT 


Rod Frames — 16” Frames, 8” 
Frames — Take-Up Frames, Wire 
Pointers — Puller Tongs. 


General Castings for Wire Miil use. 
Circulars on Request. 


E. J. SCUDDER FOUNDRY & 
MACHINE CO. 
TRENTON, N. J. 








(RUE SCH) 


Machinery For 
Wire, Tube, and Brass Mills 











409 Mulberry St., Newark, N. J. 





WIRE WIRE ROPE A‘ND 
ELECTRIC CABLE MACHINERY 


THOMSON-JUDD 
WIRE MACHINERY COMPANY 


SUBSIDIARY OF 
1OMSON-GIBB ELECTRIC WELDING MPANY 
LYNN MASSACHUSETTS 


WRITE FOR ATALOGUE 








ACID PROOF BRICK 


for 
Pickling Tank Construction 
Toronto Acid Brick 


KEAGLER BRICK COMPANY 
STEUBENVILLE, OHIO 











Annealing Pots and Boxes 
Galvanizing Kettles 
Lead and Spelter Pans 
Pressure Vessels 


NATIONAL ANNEALING BOX CO. 


Established 1895 
Washington, Penna. 








Beryllium Copper Brush Spring 
Characteristics 
ADE on special coiling equip- 
ment developed for small 
electrical applications beryllium 
copper springs have been found to 
have higher safe operating tem- 
peratures than bronze, music wire 
or stainless springs, more than 
twice the current carrying capac- 
ity of bronze and are supplied to 
the following tolerances in produc- 
tion quantities. 


Length 1/32 inch 
Outside Diameter .003 
Load Deflection 5% 


+ + + 
PRINGS made of this alloy are 
said to be uniform in pitch 
and compressible to within 14 inch 
of solid length without the coils 
touching. Because the springs 
are sufficiently straight to roll 
easily across a flat surface, fric- 
tion against brush-holder is re- 
duced. Higher safe working 
stresses allow springs to be rede- 
signed for greater free length thus 
reducing the change in brush 
pressure with brush wear. These 
beryllium copper brush springs 
are heat-treated for minimum 
drift and will maintain initial as- 
sembled tension without set. 
+ + + 
PECIAL heat-treating routine 
results in such high conduc- 
tivity as to eliminate the neces- 
sity for shunts or pigtails in many 
instances. Close tolerance on 
diameters assures firm and posi- 
tive contact with carbon brush 
with an interference fit of only 
.005 to .008 inch. 
+ + + 
NGINEERING design assist- 
ance, where springs of other 
alloys are to be replaced with 
beryllium copper, will be furnished 
by the Instrument Specialties Co., 
Inc., 249 Bergen Blvd., Little Falls, 
N. J., upon request. 





UNIVERSAL 
WIRE REEL 


Quickly and easily 
adjusted to any 
angle within 90 de- 
grees. Cut shows one 
angle. 


Write for circular R 


THE F. B. SHUSTER CO. 


New Haven, Conn. 
Straightener Specialists Since 1866 











Scuunacy 


CONTINUOUS BAR 
AND ROD MAKING 
MACHINES 


W. A. SCHUYLER 


250 West 57th St. 
NEW YORK, N. Y. 














WIRE MACHINERY SPECIALISTS 


3—Nilson No. 1, 3 & 4 4 Slide Wire Machines 
2—Baird No. 3 & S3F 4 Slide Wire Machines 
7—Waterbury Step Cone Wire Drawing Machines 
1—Two Spindle Bull Block Motor Driven 
6—Lewis Welding Wire S & C Machines M. D. 
2—Shuster Shaped Wire S & C Machines %” & 


% 
—— Round Wire S & C Machines 1/32’- 


Wanted: Tack Making Machinery. All Sizes. 


NATIONAL MACHINERY EXCHANGE 


128-138 MOTT ST. NEW YORK,.N. Y. 














Ob 4 eee Pioneer ‘eitlice 


Sp” of tubing and 


rubber covering 


machinery 


JOHN ROYLE & SONS 
PATERSON, N. J. 


BUILDING EXTRUDERS 
SINCE 1880 


British Agency: James Day (Machinery) Ltd., 
The Grange 
Whetstone 
Nr. Leicester, England 














Hy-Carbo Steel Co. 


+++ 
HIGH GRADE CUSTOM 
WIRE DRAWING 


In Rounds 
Less Ton Lots A Specialty 





++ + 
LOWELL, MASS. 





SPARK - TESTING 
EQUIPMENT 
FOR 


INSULATED WIRE AND RUBBER HOSE 
JAMES L. ENTWISTLE 


43 CHURCH ST. PAWTUCKET, R. I. 


STRIP 
Z INC WIRE 


THE PLATT BROS. & CO. 
WATERBURY, CONN. 
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lf You Are Not A Member Of The Wire Association—Now Is A Good Time To Join! 
The Annual Dues Are $10.00 


For detailed information address 


RICHARD E. BROWN, Secretary 


THE WIRE ASSOCIATION 
300 Main Street, Stamford, Conn. 
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WHERE TO BUY 


For more complete information, consult the annual Wire and Wire Products Directory, Index & Buyers’ Guide. 














ABRASIVES— 
Norton Co., Worcester, Mass. 
ACCUMULATORS— 
Farrel-Birmingham Co., Inc., Ansonia, Conn. 
ACID JETS— 
Knight, Maurice A., Akron, Ohio 
AIR DRAW FURNACES— 
Carl-Mayer Corp., The, Cleveland, Ohio 
ANNEALING MACHINES—Open 
Flame 
Syncro Machine Co., Rahway, N. J. 
ANNEALING POTS AND BOXES— 
National Annealing Box Co., Washington, 
Penna. 
Scudder. E. J., Fdry. & Machine Co., Tren- 
ton, N. J. 
ANODES-—Nickel 
Seymour Mfg. Co., Seymour, Conn. 
ANTI-RUST—Compound 
National Oil Products Co., Harrison, N. J 
ARMORING EQUIPMENT— 
American Insulating Mach’y. Co., Phila., Pa. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Rahway, N. o 
Watson Machine Co., Paterson, N. 
AUTOMATIC SPARK TESTING 
EQUIPMENT— 
Entwistle, James L., Pawtucket, R. I. 
BAKERS—Hi-Speed 
Carl-Mayer Corp., The, Cleveland, Ohio 
BAKERS—Rod and Wire 
Carl-Mayer Corp., The, Cleveland, Ohio 
Morgan Construction Co., Worcester, Mass. 
Morrison Engr. Corp., Cleveland, Ohio 
Moslo Machinery, Inc., Cleveland, Ohio 
Ross, J. O., Engineering Corp., New York, 
N. Y 


BANBURY MIXERS— 

Farrel-Birmingham Co., Inc., Ansonia, Conn. 
BARRELS—Air Blast 

Dreisbach Engr. Corp., Yonkers, N. Y. 
BERYLLIUM COPPER—Strip and 

Bars 

Callite Tungsten Corp., Union City, N. J. 
BLOCK ERS— 

Farrel-Birmingham Co., Inc., Ansonia, Conn. 
BOBBINS—Braider and Wire 

Weaving 

Apco Mossberg Co., Attleboro, Mass. 

Clark, J. L., Mfg. Co., Rockford. Ill. 

Hubbard Spool Co., Chicago, Il. 

Mossberg Pressed Steel Corp., Attleboro, 


Mass. 

BORON CARBIDE— 

Norton Co., Worcester, Mass. 

BORTZ—Diamond 
Smit, J. K., & Sons, Inc., New York, N. Y. 

BRICKS—Acid Proof 
Keagier Brick Co., Steubenville, Ohio 

CALIPERS—Roll 
Farrel-Birmingham Co., Inc., Ansonia, Conn. 

CARRIERS—Braider, High Speed 
Apco Mossberg Co., Attieboro, Mass. 
Mossberg Pressed Steel Corp., Attleboro, 

Mass. 

CASTINGS—Wire Mill 
Farrel-Birminghem Co., Inc., Ansonia, Conn. 
Taylor-Wilson Mfg. Co., McKees Rocks, Pa. 

CEMENTS—Refractory 
Norton Co., Worcester, Mass. 

CHEMICALS—Cleaning 
American Chemical Paint Uo., Ambler, Pa. 
Oakite Products, Inc., New York, N. Y. 
Parkin, Wm. M., Co., The, Pittsburgh, Pa. 
Standard Industrial Compounds Co., Chi- 

eago, Ill. 


CLEANERS—Hand and Metal 
Oakite Products, Inc., New York, N. Y. 
Standard Industrial Compounds Co., Chi- 
eago, Ill. 


CLEANING & PICKLING EQUIP- 
MENT— 

Broden Construction Co., Cleveland, Ohio 
Cleveland Tramrail Div. of the Cleveland 
Crane & Engineering Co., Wickliffe, O. 

Haveg Corporation, Newark, Del. 

Morgan Construction Co., Worcester, Mass. 
Nukem Products Corporation, Buffalo, N. Y. 
Vaughn Machinery Co., Cuyahoga Falls, O 

Wilson, Lee, Engr. Co., Cleveland, Ohio 


October, 1941 


CLOTH TESTERS— 
Scott, Henry L., Co.. Providence, R. I. 
CLOTH—Wire, All Metals 
Callite Tungsten Corp., Union City, N. J. 
COATING—Protective 
American Lanolin Corp., Lawrence, Mass. 
National Oil Products Co., Harrison, N. J. 
COILERS—Sheet, Strip and Wire 
Broden Construction Co., Cleveland, Ohio 
Farrel-Birmingham Co., Inc., Ansonia, Conn. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Torrington Manufacturing Co., The, Torring- 
ton, Conn. 
COILERS AND SPOOLERS FOR 
INSULATED WIRES— 
Entwistle, James L., Pawtucket, R. I. 
COLD HEADERS— 
Aiax Manufacturing Co., Cleveland, O. 
Waterbury-Farrel Fdry. & Mach. Co., 
Waterbury, Conn. 
COMPOUNDS—Coppering 
American Chemical Paint Co., Ambler, Pa. 
COMPOUNDS—Wire Drawing 
National Oil Products Co., Harrison, N. J. 
Oakite Products, Inc., New York, N. Y. 
Standard Industrial Compounds Co., Chi- 
cago, Ill. 
COPHOLDERS—Steel 
Apco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Co., Chicago, Ill. 
— Pressed Steel Corp., Attleboro, 


Mass. 


COPPER—Electrolytic 


a Engineering Co., The, New York, 


C RANES—Wire Mill 
Cleveland Tramrail Div. of the Cleveland 
Crane & Engineering Co., Wickliffe, O. 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyshoga Falls, O. 
CUSTOM WIRE DRAWING— 
Hy-Carbo Steel Co. Lowell, Mass. 
CUTTING TOOLS—Carbide 
Carboloy Co., Ine., Detroit, Mich. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Vascoloy-Ramet Corp., North Chicago, IIl. 
DIAMONDS—Industrial 
Callite Tungsten Corp.. Union City, N. J. 


DIAMOND POWDERS— 
Rusch Wire Die Corp., New York, N. Y. 
Smit, J. K., & Sons, Inc., New York, N. Y. 


DIAMOND TOOLS— 
Rusch Wire Die Corp., New York, N. Y. 


DIES—Diamond 

Balloffet Dies & Nozzle Co., Inc., Gutten- 
berg, N. 

Cochaud Wire Die Corp., New York, N. Y. 

Fort Wayne Wire Die, Inc., Fort Wayne, 
Ind. 

Indiana Wire Die Co., Fort Wayne, Ind. 

Kelly Wire Die Corp., New York, N. Y. 

Krause, F., & Co., Inc., Jersey City, N. J. 

Michigan Wire Die Co., Detroit, Mich. 

Rusch Wire Die Corp., New York, N. Y. 

Vianney Wire Die Works, New York, N. Y. 

Wayne Wire Die Co., Jersey City, N. J. 


DIES—Lead Extrusion 
Robertson, John, Co., Brooklyn, N. Y. 


DIES—Repairs & Re-Cutting 

Balloffet Dies & Nozzle Co., Inc., Gutten- 
berg, N. J. 

Carboloy Co., Inc., Detroit, Mich. 

Cochaud Wire Die Corp., New York, N. Y. 

Firth-Sterling Steel Co., McKeesport, Pa. 

Fort Wayne Wire Die, Inc., Fort Wayne. 
Ind. 

Kelly Wire Die Corp., New York, N. Y. 

Krause, F., & Co., Inc., Jersey City, N. J. 

Rusch Wire Die Corp., New York, N. Y. 

Vascoloy-Ramet Corp., North Chicago, Ill. 

Vianney Wire Die Works, New York, N. Y. 

Wayne Wire Die Co., Jersey City, N. J. 

Willey’s Carbide Tool Co., Detroit, Mich. 


DIES—Rod & Tube Drawing 

Balloffet Dies & Nozzle Co., Inc., Gutten- 
berg, N. J. 

Carboloy Co., Inc, Detroit, Mich. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Kelly Wire Die Corp., New York, ¥ 
Michigan Wire Die Co., Detroit, ‘Mich. 
Rusch Wire Die Corp., New York, N. Y. 
Tungsten Electric Corp., Union City, N. J. 
Vascoloy-Ramet Corp., North Chicago, III. 
Vianney Wire Die Works, New York, N. Y. 
Willey’s Carbide Tool Co., Detroit, Mich. 


DIES—Tantalum Carbide 
Balloffet Dies & Nozzle Co., Inc., Gutten- 
berg, N. J. 
Carboloy Co., Inc., Detroit, Mich. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Kelly Wire Die Corp., New York, N. Y. 
Rusch Wire Die Corp., New York, N. Y. 
Vascoloy-Ramet Corp., North Chicago, IIl. 
Vianney Wire Die Works, New York, N. Y 
Willey’s Carbide Too! Co., Detroit, Mich. 
DIES—Tungsten Carbide 
Balloffet Dies & Nozzle Co., Inc., Gutten- 
berg, N. J. 
Carboloy Co., Inc., Detroit, Mich. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Kelly Wire Die Corp., New York, N. Y. 
Michigan Wire Die Co., Detroit, Mich. 
Rusch Wire Die Corp., New York, N. Y. 
Tungsten Electric Corp., Union City, N. J. 
Vascoloy-Ramet Corp., North Chicago, III. 
Vienney Wire Die Works, New Yor'. N. Y. 
Willey’s Carbide Tool Co., Detroit, Mich. 
DIRECT ELECTRIC RESISTANCE 
HEAT TREATING— 
Trauwood Eneineering Co., Cleveland, Ohio 
DRAW BENCHES— 
Ruesch, H. J., Machine Co., Newark, N. J. 
Scudder. E. J., Fdry. & Machine Co., Tren- 
ton, N. J. 
Standard Machinery Co., Providence, R. I. 
“-nehn Mechinery Co, Cuyahoga F2l!s, O. 
DRUMS—Flange Steel 
Stevens Metal Products Co., Niles, Ohio 


DRUMS—Vulcanizing 
Mossberg Pressed Steel Corp., Attleboro, 
Moca 


ENGINEERS—Consulting Wire Mill 
Hartley. George D., Worcester, Mass. 
lewis. Kenneth B., Worcester, Mass. 

EQUIPMENT—Insulation Testing 
Davis, .R. L., Electric Co., Wallingford, 

Conn. 
Entwistle, James L., Pawtucket, R. I. 

EYELETS—Brass or Zinc 
Plat+ Rros. & Co., The, Waterbury, Conn. 

FLASH BAKER— 

Carl-Mayer Corp., The, Cleveland, Ohio 
Morrison Ener. Corp., Cleveland, Ohio 

FLU X—Galvanizing 

Dewey & Almy Chemical Co., Cambridge, 
Mass 
FLUXES—Soldering 


American Chemical Paint Co., Ambler, Pa. 


FOAM PRODUCING COMPOUNDS— 
American Chemical Paint Co., Ambler, Pa. 
FURNACES—Annealing 
Carl-Mayer Corp., The, Cleveland, Ohio 
Electric Furnace Co., Salem, Ohio 
Holden, A. F., Co., New Haven, Conn. 
Rockwell, W. S., Co., New York, N. Y. 
Surface Combustion Corp., Toledo, Ohio 
Trauwood Engineering Co., Clevelard. Ohio 
Wilson, Lee, Engr. Co., Cleveland, Ohio 
FURN ACES—Automatic 
Carl-Mayer Corp., The, Cleveland, Ohio 
Electric Furnace Co., Salem, Ohio 
Surface Combustion Corp., Toledo, Ohio 
Wilson, Lee, Engr. Co., Cleveland, Ohio 
FURNACES—Brazing 
Electric Furnace Co., Salem. Ohio 
Firth-Sterling Steel Co., McKeesport, Pa. 
FURNACES—Bright Annealing 
Electric Furnace Co., Salem, Ohio 
Rockwell, W. S., Co., New York, N. Y. 
Surface Combustion Corp., Toledo, Ohio 
Wilson, Lee, Engr. Co., Cleveland, Ohio 


FURNACES—Electric 
Electric Furnace Co., Salem, Ohio 
Rockwell, W. S., Co., New York, N. Y. 
Surface Combustion Corp., Toledo, Ohio 
Trauwood Engineering Co., Cleveland, Ohio 
FURNACES—Hardening & Temper- 
ing 
Carl-Mayer Corp., The, Cleveland, Ohio 
Electric Furnace Co., Salem, Ohio 
Holden, A. F., Co., New Haven, Conn. 
Surface Combustion Corp., Toledo, Ohio 
Trauwood Engineering Co., Cleveland, Ohio 
FURNACES—Lead Melting 
Electric Furnace Co., Salem, Ohio 
Robertson, John, Co., Brooklyn, N. Y. 
Rockwell, W. S., Co., New York, N. Y. 
Surface Combustion Corp., Toledo, Ohio 
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FURNACES—Non-Oxidizing 
Carl-Mayer Corp., The, Cleveland, Ohio 
Electric Furnace Co., Salem, Ohio 
Rockwell, W. S., Co., New York, N. Y. 
Surface Combustion Corp., Toledo, Ohio 

FURNACES—Normalizing 
Carl-Mayer Corp., The, Cleveland, Ohio 
Electric Furnace Co., Salem, Ohio 
Rockwell, W. S., Co., New York, N. Y. 
Surface Combustion Corp., Toledo, Ohio 

FURNACES—Pot (Oil, Gas and 
Electric) 

Holden, A. F., Co., New Haven, Conn. 


FURNACES—Salt Bath 
Electric Furnace Co., Salem, Ohio 
Holden, A. F., Co., New Haven, Conn. 
Surface Combustion Corp., Toledo, Ohio 


FURNACES—Wire, Strip & Sheet 
Carl-Mayer Corp., The, Cleveland, Ohio 
Electric Furnace Co., Salem, Ohio 
Rockwell, W. S., Co., New York, N. Y. 
Surface Combustion Corp., Toledo, Ohio 
Wilson, Lee, Engr. Co., Cleveland, Ohio 

GALVANIZING EQUIPMENT— 
Meaker Co., The, Chicago, Ill. 

Wilson, Lee, Engr. Co., Cleveland, Ohio 

GALVANIZING FLUX— 

Dewey & Almy Chemical Co., Cambridge, 
Mass. 

GALVANIZING KETTLES— 

National Annealing Box Co., Washington, 
Penna. 

GATES—Blast, For Low Pressure Air 
Farrel-Birmingham Co., Inc., Ansonia, Conn. 

GEARS—Continuous Tooth Herring- 
bone 
Farrel-Birmingham Co., Inc 
EARS—Wire Mill 
Farrel-Birmingham Co., Inc 

GRINDERS—Roll 
Farrel-Birmingham Co., Inc., Ansonia, Conn. 
Norton Co., Worcester, Mass. 

HI-SPEED BAKERS— 

Carl-Mayer Corp., The. Cleveland, Ohio 

HOISTS—Electric Travelling 
Cleveland Tramrail Div. of the Cleveland 

Crane & Engineering Co., Wickliffe, O. 

INHIBITORS— 

American Chemical Paint Co., Ambler, Pa. 
National Oil Products Co., Harrison, N. J. 
Parkin, Wm. M., Co.. The, Pittsburgh, Pa. 

INSTRUMENTS—Electrical 
Entwistle, James L., Pawtucket, R. I. 

KETTLES—Galvanizing, Annealing, 
Tinning, etc. 

Farrel-Birmingham Co., Inc., Ansonia, Conn. 
National Annealing Box Co., Washington, 
Penna. 

LATHES—Die Reaming 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O 

LIME— 


Warner Company, The, Bellefonte, Pa. 


LIQUID FOAM BLANKET— 

Dewey & Almy Chemical Co., Cambridge, 
Mass. 

LUBRICANTS—For Metal Cutting, 
Stamping and Drawing 
National Oil Products Co., Harrison, N. J. 
— ee Compounds Co., Chi- 

cago, 

LUBRICANTS—Wire Drawing 
National Oil Products Co., Harrison, N. J. 
Oakite Products, Inc., New York, N. Y. 
Richards, G. Whitfield, Philadelphia, Pa. 
Standard Industrial Compounds Co., Chi- 

cago, Ill. 

MACHINERY—Armoring (Cable, 

Wire Hose) 
American Insulating Mach’y. Co., Phila., Pa. 
New England Butt Co., Providence, R. I. 
Robertson, John, Co., Brooklyn, N. Y. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Rahway, N. J. 
Thomson-Judd Wire Machinery Co., Sub. of 
Thomson-Gibb Electric Welding Co., Lynn, 
Mass. 
Watson Machine Co., Paterson, N. J. 

MACHINER Y—Braiding 
Fidelity Machine Co., Philadelphia, Pa. 
New England Butt Co., Providence, R. I. 
Watson Machine Co., Paterson, N. J. 
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, Ansonia, Conn. 


, Ansonia, Conn. 


MACHINERY—Brazing 
Thomson-Judd.Wire Machinery Co., Sub. of 
Thomson-Gibb Electric Welding Co., Lynn, 
Mass. 
MACHINERY--Bunching 
American Insulating Mach’y. Co., Phila., Pa. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Rahway, N 
Watson Machine Co., Paterson, N. J 


MACHINERY—Bundling, Scrap 
Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O 
Watson Machine Co., Pate rson, 


MACHINERY—Cable, Electric 
American Insulating Mach’y. Co., Phila., Pa. 
Entwistle, James L., Pawtucket, R. I. 
Fidelity Machine Co., Philadelphia, Pa. 
New England Butt Co., Providence, R. I. 
Syncro Machine Co., Rahway, N. J. 
Thomson-Judd Wire Machinery Co., Sub. of 

Thomson-Gibb Electric Welding Co., Lynn, 
Mass. 


Watson Machine Co., Paterson, N. J. 


MACHINERY—Chain Making 
Nilson, A. H., Machine Co., The, Bridgeport. 
Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
MACHINERY—Closing 
New England Butt Co., Providence, R. I. 
Watson Machine Co., Paterson, N. J 
MACHINERY—Coil Winding 
Sleeper & Hartley, Inc., Worcester, Mass. 
Synero Machine Co., Rahway, N. J. 
MACHINERY—Coilers 
Broden Construction Co., Cleveland, Ohio 
Entwistle, James L., Pawtucket, R. I 
Farrel-Birmingham Co., Inc., Ansonia, Conn. 
Morgan Construction Co., Worcester, Mass. 
New England Butt Co., Providence, R. I. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Rahway, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 
Waterbury-Farrel Fdry. & Mach. Co., 
Waterbury, Conn. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Cold Heading with 
Wire Drawing Attachment 
Ajax Manufacturing Co., The, Cleveland, O. 


MACHINERY—Copper Wire Drawing 


and Rolling 
Cook, John, Engr. Co., Paterson, N. J. 
Farrel-Birmingham Co., Inc., Ansonia, Conn. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Syncro Machine Co., Rahway, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Fdry. & Mach. Co., 
Waterbury, Conn. 
MACHINERY—Covering Wire 
Fidelity Machine Co., Philadelphia, Pa. 
Syncro Machine Co., Rahway, N. J. 
MACHINERY—Cutting 
Ajax Manufacturing Co., ‘The, Cleveland, O. 
Broden Construction Co., Cleveland, Ohio 
Hallden Machine Co., Thomaston, Conn. 
Lewis Machine Co., The, Cleveland, Ohio 
Moslo Machinery, Inc., Cleveland, Ohio 
National Machinery Exchange (Used), New 
York, N. Y. 
Nilson, A. H., Machine Co., The, Bridgeport, 
Conn. 
Schuyler, W. A., New York, N. Y. 
Shuster, F. B., Co., New Haven, Conn. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Rahway, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 
MACHINERY—Die Making 
Firth-Sterling Steel Co., McKeesport, Pa. 
MACHINERY—Draw Benches 
Ajax Manufacturing Co., The, Cleveland, O. 
Standard Machinery Co., Providence, R. I. 
Torrington Mfg. Co., Torrington, Conn. 
MACHINERY—Edging 
Standard Machinery Co., Providence, R. I. 
Torrington Mfg. Co., The, Torrington, Conn. 
MACHINERY—Enameling 
American Insulating Mach’y. Co., Phila., Pa. 
Syncro Machine Co., Rahway, N. J 
MACHINERY—Extruding 
Farrel-Birmingham Co., Inc., Ansonia, Conn. 
Robertson, John, Co., Brooklyn, N. Y 
Royle, John, & Sons, Paterson, N. J. 
Schuyler, W. A., New York, N. Y. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Flat Wire 
Broden Construction Co., Cleveland, Ohio 
Ruesch, H. J., Machine Co., Newark, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 


MACHINER Y—Forming 
National a apap Exchange (Used), New 
York, 
Nilson, A. HS Machine Co., The, Bridgeport, 
Conn. 


Sleeper & Hartley, Inc., Worcester, Mass. 
Standard Machinery Co., Providence, R. I. 
Torrington Mfg. Co., The, Torrington, Conn. 


MACHINER Y—Galvanizing 
Wilson, Lee, Engr. Co., Cleveland, Ohio 


MACHINERY—Galvanizing Wire 
Broden Construction Co., Cleveiand, Ohio 
Meaker Co., The, Chicago, III. 

Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Wilson, Lee, Engr. Co., Cleveland, Ohio 

MACHINERY—Gang Winders 
Fidelity Machine Co., Philadelphia, Pa. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Syncro Machine Co., Rahway, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINER Y—Grinding 
Norton Co., The, Worcester, Mass. 


MACHINER Y—Grinding, Roll 


Farrel-Birmingham Co., Inc., Ansonia, Conn. 


MACHINER Y—Insulating 

American Insulating Mach’y Co., Phila., Pa. 

Farrel-Birmingham Co., Inc., Ansonia, Conn. 

Fidelity Machine Co., Philadelphia, Pa. 

New England Butt Co., Providence, R. I. 

Royle, John, & Sons, Paterson, N. J. 

Syncro Machine Ca, Rahway, N. J. 

Watson Machine Co., Paterson, N. J. 
MACHINER Y—Knitting 

Fidelity Machine Co., Philadelphia, Pa. 
MACHINERY—Lead Encasing 

Presses, etc. 

Farrel-Birmingham Co., Inc,, Ansonia, Conn. 

Robertson, John, Co., Brooklyn, . 
MACHINERY—Lead Stripping 

Robertson, John, Co., Brooklyn, N. Y. 

Watson Machine Co., Paterson, N. J. 
MACHINERY—Lock Washer 

Sleeper & Hartley, Inc., Worcester, Mass. 

Torrington Mfg. Co., The, Torrington, Conn. 
MACHINERY—Magnet Wire 

American Insulating Mach’y Co., Phila., Pa. 

New England Butt Co., Providence, R 

leeper & Hartley, Inc., Worcester, Mass. 

Syncro Machine Co., Rahway, N. J. 

Torrington Mfg. Co., The, Torrington, Conn. 
MACHINER Y—Material Handling 

Cleveland Tramrail Div. of the Cleveland 

Crane & Engineering Co., Wickliffe, O. 

MACHINER Y—Measuring Wire & 

Cable 

Davis, R. L., Electric Co., Wallingford, 

Conn. 

Durant Mfg. Co., Milwaukee, Wis. 

New England Butt Co., Providence, R. I. 

Watson Machine Co., Paterson, N. J. 
MACHINERY—Nail and Tack 

Glader, Wm., Machine Works, Chicago, III. 

National Machinery Exchange (Used), New 

‘ & 


York, N. 
Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Panning 


American Insulating Mach’y Co., Phila., Pa. 
Syncro Machine Co., Rahway, N. J. 
MACHINERY—Paper Covering Wire 
Terkelsen Machine Co., Boston, Mass. 
MACHINERY—Pointing 
Broden Construction Co., Cleveland, Ohio 
Ruesch, H. J., Machine Co., Newark, N. J. 
—s" E. i Fdry. & Mach. Co., Trenton, 


J. 
Pos er & Hartley, Inc., Worcester, Mass. 
Standard Machinery Co., Providence, R. I. 
Superior Tool & Mfg. Co., Worcester, Mass. 
Syncro Machine Co., Rahway, N. J. 
Torrington Mfg. Co., The, Torrington, — 
Vaughn Machinery Co., Cuyahoga Falls, O 
Waterbury-Farrel Fdry. & Mach. Co., 
Waterbury, Conn. 
MACHINER Y—Rod Mill 
Broden Construction Co., Cleveland, Ohio 
Farrel-Birmingham Co., Inc., Ansonia, Conn. 
Morgan Construction Co., Worcester, Mass. 
Ruesch, H. J., Machine Co., Newark, N. J. 
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MACHINERY—Rolling Mill 


Broden Construction Co., Cleveland, Ohio 
Farrel-Birmingham Co., Inc., Ansonia, Conn. 
Morgan Construction Co., Worcester, Mass. 
National oer Exchange (Used), New 
York, N. 
Ruesch, H. i. > Machine Co., Newark, N. J. 
Standard Machinery Co., Providence, R. I. 
Syncro Machine Co., Rahway, 5. ee 
Torrington Mfg. Co., The, Torrington, Conn. 
Waterbury-Farrel Fdry. & Mach. Co., 
Waterbury, Conn. 
MACHINER Y—Rubber for Insulating 
Wire 
Ronwitt, Eric, Akron, Ohio (Used) 
Farrel-Birmingham Co., Inc., Ansonia, Conn. 
Royle. John, & Sons, Paterson, N. J 


MACHINERY—Rubber Strip 


Covering 
Farrel-Birmingham Co., Inc., Ansonia, Conn. 
New England Butt Co., Providence, R. I. 
Watson Machine Co., Paterson. N. J. 
MACHINERY—Rubber Tubing and 
Straining 
Farrel-Birmingham Co., Inc., Ansonia, Conn. 
New England Butt Co., Providence, R. I 
Royle, John, & Sons, Paterson, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 
Watson Machine Co., Paterson, N. J 


MACHINERY—Screw Wire 
National Machinery Exchange (Used), New 
York, N. Y. 
Sleever & Hartley, Inc., Worcester, Mass. 
MACHINERY—Special 
American Insulating Mach’y Co., Phila., Pa. 
Broden Construction Co., Cleveland, Ohio 
Emory, Robert J., Co., Newark, N. J. 
Farrel-Birmingham Co., Inc., Ansonia, Conn. 
New England Butt Co., Providence, R 
Ruesch, H. J., Machine Co., Newark, N. J. 
Scudder, E. J., Fdry. & Mach. Co., Trenton, 
N. J. 


Sleeper & Hartley, Inc., Worcester, Mass. 

Standard Machinery Co., Providence, R. I. 
(Special Designs) 

Superior Tool & Mfg. Co., Worcester, Mass. 

Syncro Machine Co., Rahway, N. J. 

Torrington Mfg. Co., The, Torrington, Conn. 

Watson Machine Co., Paterson, N. J 


MACHINERY—Spooling 
American Insulating Mach’y Co,, Phila., Pa. 
Emory, Robert J., Co., Newark, N. J. 
Fidelity Machine Co., Philadelphia, Pa. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Rahway, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Fdry. & Mach. Co., 

Waterbury, Conn. 

Watson Machine Co., Paterson, N. J. 


MACHINERY—Spring Making 
National Machinery Exchange (Used), New 
York, zs 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., The, Torrington, Conn. 


MACHINERY—Staple 


Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY—Straightening 

Ajax Manufacturing Co., The, Cleveland, O. 

Broden Construction Co., Cleveland, Ohio 

Hallden Machine Co., The, Thomaston, Conn. 

Lewis Machine Co., The, Cleveland, Ohio 

Moslo Machinery, Inc., Cleveland, Ohio 

National — Exchange (Used), New 
York, N. 

Nilson, A. E: Machine Co., The, Bridgeport, 
Conn. 

Ruesch, H. J., Machine Co., Newark, N. J. 

Schuyler, W. ie New York, bf 

Shuster, F. B., Co., New Haven, Conn. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Superior Tool & Mfg. Co., Worcester, Mass. 

Taylor-Wilson Mfg. Co., McKees Rocks, Pa. 

Torrington Mfg. Co,, The, Torrington, Conn. 


MACHINER Y—Stranding 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Thomson-Judd Wire Machinery Co., Sub. of 
Thomson-Gibb Electric Welding Co., Lynn, 
Mass. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Strip Steel 
Broden Construction Co., Cleveland, Ohio 
Ruesch, H. J., Machine Co., Newark, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 


October, 1941 


MACHINERY—Swaging 
National Machinery Exchange (Used), New 
York, N. Y. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Standard Machinery Co., Providence, R. J. 
Syncro Machine Co., Rahway, N,. 3. 
Waterbury-Farrel Fdry. & Mach. Co., 
Waterbury, Conn. 
MACHINER Y—Taping 
American Insulating Mach’y Co., Phila., Pa. 
Fidelity Machine Co., Philadelphia, Pa. 
New England Butt Co., Providence. R. I. 
Syncro Machine Co., Rahway, N. J. 
Thomson-Judd Wire Machinery Co., Sub. of 
Thomson-Gibb Electric Welding Co., Lynn, 
Mass. 
Watson Machine Co., Paterson, N. J. 


MACHINER Y—Testing 
Entwistle, James L., Pawtucket, R. I. 
Scott, Henry L., Co., Providence, R. I. 


MACHINER Y—Testing Size of Wire 
Davis, R. L., Electric Co., Wallingford, 
Conn. 


MACHINERY—Testing Spring 
Standard Machinery Co., Providence, R. I. 
MACHINER Y—Tinsel Rolling Mills 


American Insulating Mach’y Co., Phila., Pa. 
Synero Machine Co., Rahway, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 


MACHINERY—Trolley Wire 


Torrington Mfg. Co., The, Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY—Tube Mill 
Ruesch, H. J., Machine Co., Newark, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 


MACHINERY—Welding Wire 
Micro Products Co., Chicago, IIl. 
Shuster, F. B., Co., New Haven, Conn. 
Thomson-Judd Wire Machinery Co., Sub. of 
Thomson-Gibb Electric Welding Co., Lynn, 
Mass. 
MACHINER Y—Winding 
American Insulating Mach’y Co., Phila., Pa. 
Entwistle, James L., Pawtucket, R. I. 
Fidelity Machine Co., Philadelphia, Pa. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Rahway, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Wire Drawing 

Ajax Manufacturing Co., The, Cleveland, O 

American Insulating Mach’y Co., Phila., Pa. 

Broden Construction Co., Cleveland, Ohio 

Cook, John, Engr. Co., Paterson, N. J. 

Morgan Construction Co., Worcester, Mass. 

National Machinery Exchange (Used), New 
York, N. Y. 

Ruesch, H. J., Machine Co., a N. J. 

Schuyler, W. "A, New York, N. 

yy E. J., Fdry. & Mach. oa. Trenton, 
N. 


Pach & Hartley, Inc., Worcester, Mass. 
Standard Machinery Co., Providence, R. I. 
Superior Tool & Mfg. Co., Worcester, Mass. 
Syncro Machine Co., Rahway, N. J. 
Thomson-Judd Wire Machinery Co., Sub. of 
Thomson-Gibb Electric Welding Co., Lynn, 
Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Fdry. & Mach. Co., 
Waterbury, Conn. 
MACHINERY—Wire Measuring 
Durant Mfg. Co., Milwaukee, Wis. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Wire Rope 
New England Butt Co., Providence. R. I. 
Thomson-Judd Wire Machinery Co., Sub. of 
Thomson-Gibb Electric Welding Co., Lynn, 
ass. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Wire Tinning 
American Insulating Mach’y Co., Phila., Pa. 
New England Butt Co., Providence. R. I. 
Syncro Machine Co., Rahway, N. J. 
MACHINERY—Wood Screw 
National Machinery Exchange (Used), New 


York, N. Y. 
MACHINERY—Wrapping Wire 


Terkelsen Machine Co., Boston, Mass. 
MATERIAL HANDLING 
EQUIPMENT 


Cleveland Tramrail Div. of the Cleveland 
Crane & Engineering Co., Wickliffe, O. 


METAL CLEANING—Dry Process 
Dreisbach Engr. Corp., Yonkers, N. Y. 
MILLS—Metal Reclaiming 
Dreisbach Engr. Corp., Yonkers, N. Y. 
MILLS—Rod, Bar, etc. 
Farrel-Birmingham Co., Inc., Ansonia, Conn. 
MILLS—Strip, Hot and Cold for Iron, 
Steel, Copper, Brass, etc. 
Farrel-Birmingham Co., Inc., Ansonia, Conn. 
MILLS—Tandem Rolling and Edging 
Standard Machinery Co., Providence, R. I. 
Torrington Mfg. Co., The, Torrington, Conn. 
NICKEL SILVER AND PHOSPHOR 
BRONZE—Rod, Wire and Strip 
Hudson Wire Co., Ossining. N. Y. 
Seymour Mfg. Co., The, Seymour, Conn. 
OILS—Wire Drawing 
National Oil Products Co., Harrison, N. J. 
Richards, G. Whitfield, Philadelphia, Pa. 
Standard Industrial Compounds Co., Chi- 
cago, Il. 
OVENS—Industrial 
Carl-Mayer Corp., The, Cleveland, Ohio 
Ross, J. O., Engineering Corp., New York, 
N 


me 
PANS—Lead and Spelter 
National Annealing Box Co., Washington, 
Penna. 
PANS—Vulcanizing 
Mossberg Pressed Steel Corp., Attleboro, 


Mass. 
PAPER—Creped Wrapping 
Crepe-Kraft Co., Inc., Newark, N. J. 
PAPER—Insulating 
Manning, John A., Paper Co., Troy, N. Y. 
PAPER TESTERS— 
Scott, Henry L.. Co., Providence, R. I. 
PATENT ATTORNEYS— 
Lancaster, Allwine and Rommel, Washing- 
ton, D. C. 
PICKLING COMPOUNDS— 
American Chemical Paint Co., Ambler, Pa. 
National Oil Products Co., Harrison, N. J. 
Parkin, Wm. M., Co., The, Pittsburgh, Pa. 
PICKLING TANK LININGS— 
Keagler Brick Co., Steubenville, Ohio 
PIPING AND FITTINGS—Acid 
Resistant 
Haveg Corp., Newark, Del. 
Knight, Maurice A., Akron, Ohio 
PLASTIC TESTERS— 
Scott, Henry L., Co., Providence, R. I. 
POTS—Lead Melting 
Farrel-Birmingham Co., Inc., Ansonia, Conn. 
Robertson, John, Co., Brooklyn, \ SF 
POWDER—Wire Drawing 
Richards, G. Whitfield. Philadelphia. Pa. 
PRESSES—Hydraulic and Mechanical 
Bonwitt, Eric, Akron, Ohio (Used) 
Farrel-Birmingham Co., Inc., Ansonia, Conn. 
Robertson, John, Co., Brooklyn, N. Y 
Standard Machinery Co., Providence, R. I. 
(Mechanical Only) 
PRESSES—Lead 
Farrel-Birmingham Co., Inc., Ansonia, Conn. 
Robertson, John, Co., Brooklyn, N. Y 
PRESSURE VESSELS— 
National Annealing Box Co., Washington, 
Penna. 
PULLERS—Wire 
—_—* E. J., Fdry. & Mach. Co., Trenton, 


Sleeper & Hartley, Inc., Worcester, Mass, 
PUMPS—Hydraulic 
Robertson, John, Co., Brooklyn. N. Y. 
RECORDERS—Fault and Reel 
Entwistle, James L.. Pawtucket, R. I. 
REEL AND TENSION STAND— 
Fidelity Machine Co., Philadelphia, Pa. 
Moslo Machinery, Inc., Cleveland, Ohio 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Rahway, N. J. 
Torrington Mfg. Co., The, Torrington, Conn. 
REEL CRUTCHES— 
Watson Machine Co., Paterson, N. J. 
REELS—Annealing and Stranding 
American Pulley Co., Philadelphia, Pa. 
Apco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Co., Chicago, III. 
Moslo Machinery, Inc., Cleveland, Ohio 
—* Pressed Steel Corp., Attleboro, 
ass. 
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Shuster, F. B., Co., New Haven, Conn. 
Stevens Metal Products Co., Niles, O. 


REELS—Steel 
American Pulley Co., Philadelphia, Pa. 
Apco Mossberg Co., Attleboro, Mass. 
Hayward, R. B., Co., Chicago, Il. 
Hubbard Spool Co., Chicago, Ill. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
Stevens Metal Products Co., Niles, O 
REELS AND SPOOLS—Shipping and 
Shop 
American Pulley Co., Philadelphia, Pa. 
Apceo Mossberg Co., Attleboro, Mass. 
Clark, J. L., Mfg. Co., Rockford, Ill. 
Hayward, R. B., Co., Chicago, Ill. 
Hubbard Spool Co., Chicago. Il. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
Stevens Metal Products Co., Niles, O 
REELS—Takeoff 
American Pulley Co., Philadelphia, Pa. 
Apco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Co., Chicago, Il. 
Moslo Machinery, Inc., Cleveland, Ohio 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
Shuster, F. B., Co., New Haven, Conn. 
Stevens Metal Products Co., Niles, O. 
REELS—Vulcanizing and 
Impregnating 
Apco Mossberg Co., Attleboro, Mass. 
Hayward, R. B., Co., Chicago, Il. 
Hubbard Spool Co., Chicago, III. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
Shuster, F. B., Co.. New Haven, Conn. 
Stevens Metal Products Co., Niles, O 
REELS—-Wire Drawing 
Apco Mossberg Co., Attleboro, Mass. 
Clark, J. L., Mfg. Co., Rockford, Il. 
Hayward, R. B., Co., Chicago, Ill. 
Hubbard Spool Co., Chicago, Il. 
Moslo Machinery, Inc., Cleveland, Ohio 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
Stevens Metal Products Co., Niles, O. 
REFRACTORIES—High Temperature 


Norton Co.. Worcester, Mass. 


ROD BAKERS— 
Carl-Mayer Corp., The, Cleveland, Ohio 
Morrison Engr. Corp., Cleveland, Ohio 
Moslo Machinery, Inc., Cleveland, Ohio 
Ross, J. O., Engineering Corp., New York, 
ee 


RODS—Wire—Non-Ferrous 
American Brass Co., The, Waterbury, Conn. 
Hudson Wire Co., Ossining, N. Y. 
Platt Bros. & Co., The, Waterbury, Conn. 
Seymour Mfg. Co., The, Seymour, Conn. 


RODS—Wire—Steel 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Jones & Laughlin Steel Corp., Pittsburgh, 


Pa. 

ikesatone Steel & Wire Co., Peoria, Ill. 

Sheffield Steel Corp., Kansas City, Mo. 

Wheeling Steel Corp., Wheeling, W. Va. 
ROLLS—Iron, Steel, Alloy 

Farrei-Birmingham Co., Inc,, Ansonia, Conn. 
ROLLS—For Strip, Rod, Bar Mills 

Farrel-Birmingham Co., Inc., Ansonia, Conn. 
ROLL STRAIGHTEN ERS— 

Mosio Machinery, Inc., Cleveland, Ohio 
RUBBER AND RUBBER COMPRES- 

SION TESTERS— 

Scott, Henry L., Co., Providence, R. I. 
RUST PROOF COMPOUNDS— 

American Chemical Paint Co., Ambler, 

American Lanolin Corp., Lawrence, M*ss. 
RUST REMOVING COMPOUN 


American Chemical Paint Co., Ambler, Pa. 


SHEET—Steel 
Continental Steel Corp., Kokomo, Ind. 
Jones & Laughlin Steel Corp., Pittsburgh, 


Pa 





Pa. 

Wheeling Steel Corp., Wheeling, W. Va. 
SOAPS—Industrial and Wire Drawing 
National Oil Products Co., Harrison, N. J. 

Standard Industrial Compounds Co., Chi- 
cago, Ill. 
SOLDER— 
Kester Solder Co., Chicago, Ill. 
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SPARK TESTING EQUIPMENT— 
Entwistle, James L. Pawtucket, R. I. 

SPOOLS—Annealing and Wire 
Drawing 
American Pulley Co., Philadelphia, Pa. 
Apco Mossberg Co., Attleboro, Mass. 
Hubbard Spool Co., Chicago, III. 

Mossberg Pressed Steel Corp., Attleboro, 
Mass. 
Stevens Metal Products Co., Niles, O. 

SPOOLS—Shipping and Shop 
American Pulley Co., Philadelphia, Pa. 
Apco Mossberg Co., Attleboro, Mass. 

Clark, J. L., Mfg. Co., Rockford, Ill. 

Hayward, R. B., Co., Chicago, Ill. 

Hubbard Spool Co., Chicago. Ill. 

Mossberg Pressed Steel Corp., Attleboro, 
Mass. 

Stevens Metal Products Co., Niles, O. 

SPOOLS—Steel 
American Pulley Co., Philadelphia, Pa. 
Apco Mossberg Co., Attleboro, Mass. 

Clark, J. L., Mfg. Co., Rockford, IIl. 

Hayward, R. B., Co., Chicago, Ill. 

Hubbard Spool Co., Chicago, Il. 

Mossberg Pressed Steel Corp., Attleboro, 
Mass. 

Stevens Metal Products Co., Niles, O 

STAMPINGS—Steel 
Hubbard Spool Co., Chicago, III 
Mossberg Pressed Steel Corp., Attleboro, 

Mess. 

STRIP—Brass and Non-Ferrous 
American Brass Co., The, Waterbury, Conn. 
Hudson Wire Co., Ossining, N. Y. 

Seymour Mfg. Co., The, Seymour, Conn. 

STRIP—Steel 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Jones & Laughlin Steel Corp., Pittsburgh, 

Pa. 
Seneca Wire & Mfg. Co., The, Fostoria, O. 

STRIP METAL TESTERS— 

Scott, Henry L., Co.. Providence, R. I. 

SWIFTS—Take-off 
Apeo Mossberg Co., Attleboro, Mass. 
—— Pressed Steel Corp., Attleboro, 

Mass. 

TAKE-UPS FOR CABLE, HOSE, 
LEAD PRESSES AND SHEET 
RUBBER— 

Entwistle, James L., Pawtucket, R. I. 

TANK LININGS—Brick 
Keagler Brick Co., Steubenville, Ohio. 
Knight, Maurice A., Akron, Ohio 

TANKS—Compound 
Watson Machine Co., Paterson, N. J. 

TANKS—Pickling 
Haveg Corp., Newark, Del. 

Knight, Maurice A., Akron, Ohio 

TANKS—Rubber Lined 
Knight, Maurice A., Akron, Ohio 

TANKS—Steel 


Mossberg Pressed Steel Corp., Attleboro, 


Mass. 
TENSILE TESTERS— 


Sco*t, Henry L., Co., Providence, R. I. 


TESTING INSTRUMENTS— 
Entwistle, James L., Pawtucket, R. I. 
Scott, Henry L., Co., Providence, R. I. 

TRAMRAIL SYSTEMS— 

Cleveland Tramrail Div. of the C'eveland 
Crare & Engineering Co., Wickliffe, O. 

TREADS—Safety 
Norton Co., Worcester, Mass. 

TRUCKS— 

Morgan Construction Co., Worcester, 5 
Vaughn Machinery Co., Cuyahoga Falls, O. 

TUBE BENDERS AND FORMERS 
Ruesch, H. J., Machine Co., Newark, N. J. 

TURKS HEADS—Friction and Power 
Driven 
Standard Machinery Co., Providence, R. I. 

VALVES AND FITTINGS—Acid 
Resistant 
ete Corp., Newark, Del. 

Knight, Meurice A., Akron, Ohio 

VULCANIZERS— 

Bonwitt, Eric, Akron, Ohio (Used) 
Watson Machine Co., Paterson, N. J. 
VULCANIZING PANS— 


American Insulating Mach’y Co., Phila., Pa. 


Mossberg Pressed Steel Corp., Attleboro, 
Mass. 

WELDERS—Spot and Butt 

Micro Products Co., Chicago, III. 

Moslo Machinery, Inc., Cleveland, Ohio 

Universal Power Corp., Cleveland, Ohio 
WELDERS—Butt Welding Attach- 

ment for Spot 

Universal Power Corp., Cleveland, Ohio 
WIRE—Cold Heading 

Bethlehem Steel Co., Bethlehem, Pa. 

Continental Steel Corp., Kokomo, Ind. 

Jones & Laughlin Steel Corp., Pittsburgh, 

Pa, 

Keystone Steel & Wire Co., Peoria, IIl. 

Sheffield Steel Corp., Kansas City, Mo. 

Wheeling Steel Corp., Wheeling, W. Va. 
WIRE DRAWING—High Grade 

Custom 

Hy-Carbo Steel Co., Lowell, Mass. 


WIRE—Electric 
American Brass Co., The, Waterbury, Conn. 
Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Co., The, Seymour, Conn. 


WIRE—Enameled for Coils 
Winsted Div. of Hudson Wire Co., Winsted, 
Conn. 
WIRE-MANUFACTURERS— 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Jones & Laughlin Steel Corp., Pittsburgh, 
Pa. 
Keystone Steel & Wire Co., Peoria, Ill. 
Seneca Wire & Mfg. Co., The, Fostoria, O. 
Sheffield Steel Corp., Kansas City, Mo. 
Spencer Wire Co., Spencer, Mass. 
Wheeling Steel Corp., Wheeling, W. Va. 
Wickwire Bros., Inc., Cortland, N. Y. 
WIRE—Nickel Silver and Phosphor 
Bronze 
American Brass Co., The, Waterbury, Conn. 
Callite Tungsten Corp., Union City, N. J. 
Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Co., The, Seymour, Conn. 
WIRE—Non-Ferrous to Specification 
for Special Purposes 
American Brass Co., The, Waterbury, Conn. 
Callite Tungsten Corp., Union C uty, 
Hudson Wire Co., Ossining, N. 
Seymour Mfg. Co., The, - pti Conn. 
Winsted Div. of Hudson Wire Co., Winsted, 
Conn. 
WIRE SOLDER— 
Kester Solder Co., Chicago, Ill. 
WIRE—Spring 
American Brass Co., The, Waterbury, Conn. 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Jones & Laughlin Steel Corp., Pittsburgh, 


a. 

Keystone Steel & Wire Co., Peoria, ill. 
Seneca Wire & Mfg. Co., The, Fostoria, O. 
Seymour Mfg. Co., The, Seymour, Conn. 
Sheffield Steel Corp., Kansas City, Mo. 


WIRE—Stainless Steel 
Callite Tungsten Corp., Union City, N. J. 
Firth-Sterling Stee! Co., McKeesport, Pa. 
Spencer Wire Co., Spencer, Mass. 
WIRE—Steel—Also Coppered Steel— 
Also Galvanized Steel 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Jones & Laughlin Steel Corp., Pittsburgh, 


Pa. 
Keystone Steel & Wire Co., Peoria, Ill. 
Seneca Wire & Mfg. Co., The, Fostoria, O. 
Sheffield Steel Corp., Kansas City, Mo. 
Spencer Wire Co., Spencer, Mass. 
Wheeling Steel Corp., Wheeling, W. Va. 
Wickwire Bros., Inc., Cortland, N. Y. 


WIRE AND STRIP—Zinc 

Platt Bros. & Co., The, Waterbury, Conn. 
WIRE TESTERS— 

Scott, Henry L., Co., Providence, R. I. 
WIRE, WEAVING—Non-Ferrous 


American Brass Co., The, Waterbury, Conn. 
Hudson Wire Co., Ossining, N. Y. 


WRAPPING PAPER—Creped 
Crepe-Kraft Co., Inc., Newark, N. J. 
YARN TESTERS— 


Scott, Henry L., Co., Providence, R. I. 


WIRE 
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\ HUDSON WIRE CO. PLANT AT OSSINING, N. Y. 





, \ | Cc AT OSSINING PRODUCES FINE WIRES 
15 IN ALL METALS, osu 


FINE BARE WIRES WIRES FOR METAL SPRAYIN 


Re SEA 


High Brass, Low Brass, Zinc 99.99-1- 
and High Tensile Zinc, Commercial 
Bronze, Phosphor Bronze, Pure Tin, 
Lead, Antimonial Lead, Tinsel Lahns, 
Silver Plated Copper, False Gold 


Pure Lead, Lead Alloy, Pure Zinc, 
Zinc Alloy, Copper, Tin, High 
Brass, Low Brass, Solder Wire, High 
Conductivity, Electric Wire. 





and Copper. 


Cadmium, Nickel Silver, 10%, 18%, 
and 30%; Silver Plated Copper, 
False Gold and Special Brass and 
Bronze Alloys to Specification, 
Metallic Fibre for Packing Pur- 
poses, Copper, Bronze, Zinc, Lead 
and Aluminum. 


Cadmium, Nickel Silver (10%, 18%, 
30%); Aluminum, Monel Metal, 
Phosphor Bronze, Pure Nickel, Com- 
mercial Bronze. 


O" SPECIALLY PROCESSED COPPER WIRE FOR 
ENAMELLING PURPOSES IS DRAWN FROM SELECTED 


COPPER, 


INSURING THE MAXIMUM CONDUCTIVITY. 


THIS SELECTION PLUS OUR LONG EXPERIENCE AND 
UNEXCELLED PLANT FACILITIES INSURE OUR CUSTOMER 


WRITE TODAY FOR SAMPLES AND PRICES — 


ISSININ( 
watt ¥ | > | 


YS AADARIY 
2 IVI AN Y 


» 


V/ 
» FR 


ESTAB. 1902 


_ AT WINSTED, CONN. 


SUCCESSORS - ROYLE AND AKIN 


PRODUCES 


LEAKPROOF ENAMELLED WIRE AND 


OTHER 


WINCO ENAMELLED AND 


COVERED WIRES. 
WRITE FOR SAMPLES AND PRICES — 


WINSTED 


WIRE COMPANY 


HUDSON 


DIVISION 


CONNECTICUT 
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